■g7fls.s} s. 2002- 0065381 



(19) tfltt a J^^-^%l(KR) 
(12) *7fl^-*l^Ji(A) 

(51) o Int. Cl. 7 (11) ?7fl«iS ^2002-0065381 

G02F 1/1335 (43) ^7fl«a^V 2002^08^1311 



(21) 10-2002-0006400 

(22) #€°Jx)- 2002^02^05^ 



(30) JP-P -2001 -00029747 2001^02^06^ ^UP) 

JP-F- 2001 -00357706 200Hd 1 l^.22°A H^-CJP) 

(71) #«°J <S£ y^^M^M 

^MS. M^l^^^ 22°) 4-1 

(72) Q 

< a-&M-7>ii^^Sl-Al^.i).3iPl)3_5^1ol^«a$7l-^-A|?l7H^ L fl f5 

< a-&M-7>t^]^4}-Aiiii.3 : 2 :D j|3_5Aiiois < 3^7>^-Ai7'i7HAM :^ 

(74) cflE] ol |ful 

O 

aJaV^!?- : Si* O 



(54) ^ ^ ^12 W ^ ^^7171 



^^^r St^M" aVAj-BHl <H5"dol ^^.o,]^ ^. J= 32)- # «VA> 3g^>7]- 

3* *J*I*M. 31^3 3£A| ^gofl ja^7> iHSSRr «9*|«-t|.. *fl 1 7l^(2)2|" *H 2 71 

^•(3) aVo)<h] o«^ (2 3)^. afl^l^H ol^-'H^lfe- ^l(l) 0 lc+. °1 #*l(l)fe *1 1 7|#(2)°fi ^a^ 
£#s}-(18)4. '?-^H3 £^5K18)<H] ^!#slJL, Y^-(34)ol 5^1^(35) 3L£r *)1 1 7l#(2)<Hl -f- 

-g-^- ^^#^(19)2)-. 1 7l?V(2)al S^o.S.-'M ^{^(23)* ««M %-i ^A>§>^ £<3 (25)-» 
t\. <&A}>8 ii?d l 4(18) ^flSl °flAlJf (34)7V '*A>^ £^^(18)^1 7\S. #*}7\ o)3r^^, «V 

a>-H] ?H*Hr # "3^3 °iaM| «gSHr 



^ 2 



1 - 



^7fl^*H ^2002-0065381 



<§M\M 

e i^ £ a^'i «W «a -^hii m-eka^- 
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£ 2l£- £ 20*11 <4E}vflfe ^12) c^s- ^o-sf 2] 921- M-E}M1^ ^S.. 
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-& 444 44 44. 3- ^12: 4U ^ O. ^4 44* 4444 T^SJfe 4447H 44 444. 

£-01 331-71, #cfl ^JiL 447l. A ] 31 =4 ^^7l7lSj HA^SA) 44 447> ^ 4432 44. 4 

ofl^cfl, pfleejA ^ o vo s al)<a^ J^2l 3.4 #jL, *!4°11 47>4tt ^tt 4*3 S.4 £.eu). 

4 *H4 1-44^- £eu>c)- ^42, o]c]} tq-^, <q^-ofl f-^l- 44 

4(®)4 S444. 

44 ^-421 <314 44<>fl 444^r, °^°\] 44 4-g-4^r 44<HI W, 44*J ^4 44 ^4 447} 4 

44 434 44. 0^71^, ^VA>^ ^x]^ ^-^ 4^3.4&| ;£A|ofl oj^jg ^»fl •Sfl^S] 4^*114 444 

#-§- 4444 i4*rfe ^asj ^ 4444. 44, .-¥-4*8 ^4 44fe ^44 4^1 «1144 2^ 443.^44 % 

* 4444 &a|S}^ ^2:4 <*?4 4444. 

Aj. 7 ) «_u>^ #*|ir 444S 1"4 4€- 2^ 44* 7}44 44 ufl^-ofl 334 4ul, f^^M 44 7}42l 
4444 21 &o) ol-g-^i OJ4. ZLelM-, o) ^ ^*I4 44#°14 ^- 3} o}.g. 

*M s4*r7i ufl§-ofl t 0^3- ^oflA^ a ah- 4444 44 <H^cfui *}*=. 444. 

ZieflAi, 4£ i£a}^ on^ 444 ^4 21%* 4-§-444, 4^3: 4i<>1l4*r Lfl^-21 44°11 21*11 i^lt 

44* 4*1 4 ^2) °-»4 447} *\]<$S\5L #4. 

^, 4 44^r 44*J4 44*3 4 4«)4 &4 *s-4-§r ^-g-^Vji 44, ^^21 H-7H ^e} «>a> s.x\ ^ ^-s): sa) 

^ <>]}=. *><421 SAl «iVAJ jfcul 3^-1- ^Al^l^Al, ^^7> <H^* ^^-<Hl£ ^S«l-7fl Xa]^- ^ 

£ ^°14. °1«>, ^- ^^1a1<H1a^ oieitb ^fl-21 St*}*8 ^^8 ^leHL tb^. 



o] aVA>^ ^lS-Ai, ^efl, ^>^", 4i^l St 71 # (half mirror) * #o) <£e\z\ $X^r. °] * 

* <^ ^£ ^-4s>^- 1-aHI *A}«>£^- t!: ^^14. ZL&1M-, ^4 S]:A>^ ^^§>7l ^«Ba-1^- v}±3. — 

slel^ 1-21 ^4 7l^o] ^5.«>o^, ^^goi 4^-*i-7il 4fe^l 4*H,'4 ^14 584-7} 34 ufl^-ofl ^.4^- ^ s>a>^-21 
^471- 714^11 34 2il4. 



H2114, a}-^ aj;A>^2l 4444 4*114. % ^4-§-2l ^ 7fl^~t ^44°ll tt ^SSl $ 

47> ^1451514. £ 6^r »H t!- ^2] 444 ^^14 4:^ °lissl^ 4421 4^4 44^ 4^1 ^4 441- 4 
4^n 44. ^l 44 44(70)<HlAi^, ?> ^-21 ^4 4^(71, 72) 44°fl ^4(73)4 4444. 4^- 44(71)21 4 
4 ^ a4 4°11xr, 444(74), €4 44(75), ^4 s44(76), 4h1^ 444(77) ^ ^ln4S. 44(78)4 £a-i 
cflS ^1*44. £4, 4^ 44(72)21 ^4 ^ S4 4°ll^ 41- 44(79)4 *3444. 



44 44(71) 4-i ^44 44 44(75)^ 44(R), 4^(G), 4^ (B)2l 43.^^21 i^( 7 5 r , 75 g f 7 5b ) 
-§- 41-21 3l-4i A44°llAi £.0} 444-° 3. ^4^1 b)!4, °114^, ^H4°li l^ia «D < asl4 4 

4. 5E4, ^la4S 44(78)^:, ITOOndium Tin Oxide : 44 ^r4 44#) 1"4 4^: f"4 .£44-° 3., A4 

jiov, ^EEi-oia %^±s, *J444. 44. 44 4sa-(72) 4°fl ^44 4* 44(79)4 TTO 1-4 4£ -f-4 
£44°.^ ^sM. 471 ^]n4S 44(78)4 4 12.44 4% t -°-S., ^H4°lS. *J4°-S. 4444. 



4-¥- 7H2-(7i) 4°11 ^44 444(74)4 44 D 14 1-4 44 4aV44 44 444-°-S. «J4=14 44. n4ai. 4 
^a>bi-(74)o114. a a] shdVc^ ^- f-^-§- #51(80)4 *J4sH 44. £4. 44 44(71. 72)21 2l^H^ iS44( 
82a, 82b)4 "H^isl^, 5E4, 44 4^(71)21 44 4. 4 44 421 o^g ^ofl «j el-oie f-34 ^4 44(83) 
7> H114 514 44. 
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^•71 ^2| 3£A] 4*1(70)4 44 44 S*l 43U 444 mt, 44S R3. 44^4 44 44 # 

4 71 #(72) ^.3.43 °J4€ 2l-^4°l ««^(73)* 444°3 444(74)21 >&4€ 4. *R*V. ^(73)4 4 

44jI 44 ^ 7)^(72) 4-2.3. 44€4. 44. <H-t4 4^°fl>H 44 SA] -#e)|3. 444 «4M4. 44 7l^(71) 
2} 21^°fl 2^ 4*1 (83)3- ^r4 #a>£1^. ^-ol (80) 4*«KH 444(74)4 444 4, ^(73)4 44 

4°^ 44 71^(72) 4*-3. 44^4. olf-21 %o) z}- iAl -tfElHH^ S-«-l<>11 7Htb4. 



uM:g 0 | 0 ] = 2 ^ 5(-^ 7|^«j 2l-7.ll 

ZLH4 A o v 7l«- 44 44 444 44^2} «Q3 ^H^t i ^efl > aj.A}.°]-o.^ 44°I4 -1-4 44 444°1 

<H #*1 St. Jle^fe, 44 3 si^°l n 5fl7l nfl§-<4 44°14-!i!-4E. 444°1 ®^°d APC, ^ ^ . 

444 • ^el(Ag-Pd-Cu) 445E o]-g-^jl °).v%. 

12.344. APC^r ^12: £1^I| A 4°M M)4^°l 444fe 7 r *l JL $in, %^Ja APC7} #7}^ 2.3. o}£- 

f^ty<^ -g-3|]Sl7] A| 3|-s>^ 3°. 34 °lf-°14 °]%o\] 2]«- : 4. corrosion) °1 451^<>1H *^|a S] 

JI o]^ ^o], APC44 444?lfe o}^7) nflS-ofl, APC21 44 £ ^ $>f,ofl ITO* 344°} 3444 ^44:2. 

o] a^Bl-fr >&44 444.2.S.4 °144£r *fl43:n. 5i24. 



£ 74 ZZ.4 44 APC4 IT02] 3j44-°3. °14<H4^ 44 44«fl 4 4443 #^-g- ^.e ^ 

*Ui ^}o] oj^s i+eHU $14. <=>} «q^J 4*1(60)2} «>1HA1^, $ 421 ^ 714(61. 62) 4°H «1^ (63) 
o] -fr^sH o^cl-. 71^(61)21 # ^ofl^r. ^5i(64)# APC^(65)2l-. ZL SHI ^€ ITO^(66) 

o.^. o] if-o^l^ ^la^H ^^-(67)^1 A ^^.S^El ^.o> ^e^oln $<£o.3. ^^=1^ 

^tb. ^lZl^S. ^^"(67) -S-^fe HH*B}-(68)ol 5iCr. 

tb5S, ^ 71^(62) oflfe, R, G, ^i^(59r. 59g, 59b) il €^(59)2r, S^^(58)4. 

ITO^^-S. Sf-^a A^^^-S^&l 2£° r ^S.er°lH ^^£1 ^^-(57)4 «fl%^(56)^l ^>aj£.S. *$ 

^Sl'H ^14. £th 714(61, 62)^1 21^ i^oflfe- 444(82a, 82b)«l ufl^S)al, ^ r t}^- 71^(61)2] 

^ A% o)^ ^ofl ^ el-o]E =4 ^-^ 2:^ ^^1(83)7> Hfl*l£H 5^4. 

ol^-2l ^<>114=-. 71^(61) A o v 2l APC4(65)4IT04(66)21 4-f-4 44#-°3.4 att 

«1^-T l *-8-S|-«^-iaS7l**r7l. 4^" 7l«:(61) ^<Hl^ €4# -^^ Vi r &°] (59)fe 4 V 

^- 7^(62) A o v< Hl ^^5)<H Stf4. 

£tb. APC^ *4*°1 ^4 6 W4. ITO ^-4 wljz.4°1 «l*H Vc >l ^431 4^ 4^1- 7W2 214 «fl-&<>l], 44 
^s4uB^ ^ai^ls ^1444. 4*1 , ito4 «lia4 ^-f . IT021 hH4°1 2x10 .GnVLN] wl4<H. APC21 «1^1 
4^: 3.9x 10- 6 ^m^lHS.. 1/50 ^£4<H1 4 «4. 4, 4 ^l7l 4^3. 44, 44 ^4^1* ^^01 APC «B>a4 

ITO «1| ^21 1/5021 ufl^H 4«-44. 



n. "Il^-oll, 4^-4 444 IC4°1S1 efl°144 u fl4ofl APC4 <:>144fe £ 721 4^H1^^, e)]°144 «D4°fl ITO 
oi-g-si^. £ 621 OJ ?^ 4*1<H1 h14«H ell 0 144 «B421 "l^lsi7> saslzi, zz. "fl-g-ofl, 43l S^l 4^21 aiaA] 
<34 i^l Efl^el -^^21 ^Ml 44 4 3]^e| ^^4* ^4 4 5U4. 4*1, ^l^-el ^£4£ OJ l^ 4^1^ zi 

•^4 >-H44-b ^4717121 «>ci ufl2i *4°fl 444 4 s c -4, *H4 4^l7> ^7i7i7i iflofl 4*14^- 

^4 ^2}°)1 «14<H a^l4 4 Si^ ^iL4 d l 4?fl ^7l nfl-g-°l ^cfl ^isl 1-4 44 40)4 <5i47l7lofl o]-g-si^ 

^ ol hV^^sVc!-. 
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nel4, £ 7<>fl 44-dl ^eflSl ^*l°fHfe, 4-§-§- 7l#^ ^HUdS ^(67)°14 3H4£ 
APC7} 34 o}^ <&±sQc$ 44, ^0)4 ufl^ol 7 }fe7fl sl^u)-, Jg-foj 444^ ^4=lfe #4 4£ t-^°l «-»8 
-f 3|7> SM ufl-g-<4 ^5}^*1 3°1 3<H 5US4. 



°1 §*13# *»£*}7l 4*1 ^*13*lfe £ 8 91 £ 9°fl 44^ 3*1* 

*1145£4. £<3°114 £ 7°ti 44VS ^3 4*1(60)1 ol-l-tV JM4 4£- ^Mlfe ^}Jl« ^4*1 4441 

7)5. 4^. ZL-t *3444. £85lI9i 4441^? aj^ 4*l°flAi^. ^JZ^H 34(67)1 ^4fe 

APC4(65)2l 4^ 9l 4^2} £^1 IT04(66).°.£. £H $14. ££t>. ^3(55)1 ^4^ APC4(54)2l ^ 
4^ SL-rl IT04(53)^.S Si $}<4. £85!£ 9<HM, 4i Jfi 52^ 1«! "}i3f 4441 Jl. 42: Jf J: 51 ,g- 
a^l <3<d2l ^ofl ^£ *}%*£ 4441 JL #4. 



0 144 §6], APC4 S^21 3^-|-IT04°-3. 31444, 4131 APC1- 444^ APCofl 

34 *fl*K? 34 *r SU. ^ «fl^r°fl. 33H<>1 ^ 4f-4 44*821 4*1* 5U4. 

ZL34 4714 4*H4fe. £.921 Hfl4 4 7l4(61)°fl ^tt '£44(65)21 4)4 <^ 4M, 4 S.*] 41 
4^ ?1)4, 4 ^ (64) -g. n>^S>ul, 4*15} Hfl4 4°fl 2^ 4*1(83)1 «fl ^1 S8 cf. °1 4 A J °fl 4 = 3. 2: 

«S ^l(83)S.-¥-B] *a}£|«H 4|3 40} 7l^(61)<i °J44 44. 444(65)°1| 434 43(64)4 443?1 34 4 
±3. *<4M*lfe ^Jofl iq-ej. 44^ a*ll 434:0. ath. 



o] ^ 4*]o 1 j flo^fe. >£a}4(65)4 ^*}fe ?3°14, 4 42} 7l3a-(61, 62)# -S"^- ^ 

^*>fe £*H 7lOl*H, S>A>^ S All- ®>7l ^Sfl^ <^^31 ^3)4. ^-4^ a 

%^-^.3|.Al?lfe. <^^21 Bl-i-ol, ^7121 Hl-i", ^ ^711 Aj-o^ H^j!}. ^-^1^ ^-f7> ^ T Si4. ZielH, ^16=11, 

f.2fA)7l^ <^«21 ^ajol ^7121 ^2] JiLcKE ^jL, ^ a] 7l ^^21 ±7}$] ^ €" ^^-°ll 

^, ^-4^ a^lt tb ^^21 #717} «a}3 a ah ^^-2} a l jz.*}°i <Hi-7fl si^ a a] 21^ aAi 

#^«fl €*}7}^tb4n*}^sr*ii7}5a5a4. 



-g- A J"7ltt #<?>*M ^l^^ ^J-2-SAi, ^1^. oflofl ^.A}7} ^5>fe ^-foflE, WV 

H>A}B}of|A-l % f-4 <^^3|. ^- ^-A} <g« A>ol<Hl ^2) H^Sl ^^}7} ^J*}fe 3# «i^|«}jl. *>1 <Hl «}2}, ^ ; 8" 

*1«I1>1 a^i ijj-^oi ^^sife- ^^ofl S aA | §^ofl fe 3g^7} ^-a|^i ^cs. s}^ ^j^- s-a} o.a fi-u}. 

"#^21 ^aj 5 ? aj-g- 

(l) -^Mtb *^9*}7l fl«B>1, ^-^oil ^1 l ^ ^1^ ^ l 71^-4 *fl 2 7|t4<>H 

ol^^l^- Si^A-i, Aj. 7 ) xfl i 714«H1 ^}aj .£#44, «h^- aVA}^ j£^4 Aj-ofl aj^sUi, ath 

ofl^l ^^-cl ^71 *fl 1 7l«ofl ^#Hl^ -f-^o) ^-^ ^^.^4,^7) ^| ! 7133-21 Sli£SfE| a o v 7 ) ojj^^. ^ 
Ai SA>«l-fe- 2:^ =r^# ?}fe- 3# ^ ?b4. 

oi #*l°fH^-. A J-7l 2^ ^^S.-¥-£l ^^o\) %o] ^^-sisj^- n % ^ aj-7) ^.%Aj2) -g-^ 

cfl IT0421 ofl^l JHM £^-tb 5J«1 zz. °fl^l f-4«fl^ £^-*H, ^ ^21 ufl^ofl ^4 >g2€4. 

ZLBln °l°fl 44, -¥-4^21 sa)7} *J«€4..°1 7^21 ^HIa^, ^•a}42 1 <g<*ofl ^aj^j. 7fl ^. ^ 

Sr *«R-H ^4 a All- 4^ 2°1 6 W4, ^ A J:4#42l ofl^l -tjL-g-ofl ^a^^^ ^- ^4 °l-§-4a} f-4^ aAl 

1 ^4£4 SS4. 
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°1 ^4*fl 434, #44 £.444 44 44442] °114 44*1 £4 <34*ll cfl44 7>3. 44-2.3 444fe .2-471- 

444 3+ . H £44 °114 4421 # 44 OH44, 1 SA| ££ °J<* 4 of) 43 % <342j 434 % 44 

42} ^4 nj-fr£ 447V 4 A 244 4fe4. Ol ufl4<4 oP^ ^)ofl 4^4 SA| 440] 44S}if 3+°H5E S4 44°11 

«*>7> 4A34^r 44 444 *r 514. 

(2) 444. 4 gigofl 4s. *)] 2 44 44 *1| 1 7)44 *11 2 44 a}oH <>»;§-§. 4444 01444^=. 4^ ^ofl 
44 *)1 1 44*11 434 4444. *l)4 sW D 4W $44 444 £444, sfl 1 ^ 444 £44 44 44 
512, Hi 4 44 4*4 44 4444 ^44^7 4442] 44 44444. 44 4 1 442] 2]4-2.344 44 43) 
4 3NI4 44 i4s}r 2:$ 4^4 4fe 24 44.2-3 44. 

4 4 2 44 447} 444 4 1 4^8 444 4§ 44 4a}aJ £.442] 444 4444 $43:2, ^4 44442] 
0)4 444 ! 7 )44 ^44* 44 444, 444 4444 344^r 444. 5W D 4t 434 4 ^421 44 4 
*}o\)Hr, 44 44"§-44 2]*IH &*}^ £444 44 4^-2.3.44 4 44 444 441^ 4 4a>4 £ 

444 44 44 44 44 444 4 A o4^r 44 44 4 444 444 4 534. 



(3) 44 44 4 4 43 444 5144. 44 41 1 444 444* 471 44 4* £* 471 4444 ^44* 4 
71 44 4*4 4^4 *4 444 43 a ah 514A-12] 4421 24 £H ^ofl ^. ^4-f-# ^ 514. «H7H, 
r 44s} a4 £lj 4, ^4, £4 -f-4 4£ 24 ^ vjofl sai^- uflsi ali^si 24 ^4°ln. ^^l^^.^. 

R(a}^)), G(-^), B(^^i) ^4 4^ 3-S4°14, C(a14^). M(4^44), Y(%^1) ^4 3 «<*»!■§■ 4-§-4 
<H # 4sia H44^ ^^°flfe, R, G, B -f-4 4£- 4 ^4i4 ^ 44°fl <fl.-S-4fe £H <a^«>14, A >^1 
24<a ^^-ofl^r, 4 -#21 44°1 4s. ^4^- 4dt <3^4 4°14. R, G, B f-4 4^ 3441- °l-§-4°i # 
a4* 4^ nl-£l 4 ^ cfl-S-4^ ^1 ^flsi a 4 s.H7> £.4 4421 4^7> «g^44. 



5E4, 44 4^21 44°H 5144. 44 4444 ^4 44«# i44 4 514. ^4 44#S.^. IT0# 
4 514. 

3E4. 44 4421 jfrAH 5i^Ai, 471 444 £.4421 4^'Hl^, 4*21 44 44^14^ 4a>*4 4^4 
4 514. *44 £.44.2.3*1 APC s. 0144^ o) APC°fl 21^14 % *°fl A i ^*°fl 444fe 

4421 4 4471- 444 ^47> 514. °H 444. 4a>4 £4421 44*11 4^ 4421 44 444 4fe 44*4 
44811 44 S4 44*11421 4421 ^44 ^-44 4 514.. 

44°fl. 44 4421 ^3 4^H1 51°14, 47l 4a>4 i44 4 44 44 44444 44 4^*11 44 4 47>47l 
°14 ^11 1 444 444 4 514. °1 444 4=4. 444 4 4444 ^47l 4 1>444 444fe 4^3. 

^44fe ^4*11 b144. ^ 4421 44*1 444>fl ^l^. SEft, 444 444 ^1^4 4 514. 



44*11, 44 4421 4^ 4^1^ 44 ^ 1 44*11 31444 471 *i| 2 714 4*fl ^44 ^ 2 444. 47] *| 1 4^- 
4 44 »1 2 ^^-21 hl4 *J*^*11 31444 4^€ 44#4 7>4 4 514. 4*11 44. 44 44*11 2l*B4 4e|244 
4 4 514. ubI jl, sa) 440] 4a>^4 44^ 421 a>444 44^1^ 44*1l£, 4^1 S421 H4 44*11 447} 
4 A <84^ 44 444 4 514'. a, 4444 K. G, b4 C, m. Y2] 3444 244fe ^4*llfe, tS^a^lttT 
514. 



44*11. 4 4 , o*ll 41- 44 44fe 44 "HS.^ 4421 44 4^13. 444 4 51 2. 4 ^4*11^. 43. 2444 ^ 
e4oia ^Aj. ^3.01 2f 4 421 714 421 44 $444. 5E4, 4 4"o*ll 4* 4^ 44^ 4e1« 
s] 44 443 444 ^£ 512. «^l 44*11^. 44 *1 1 ^144 £3 $4 44- .2.34 4444. 
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*-g-°t A <M ^21 #*|-^ XI 1 cfl**<H XI 2 7|* ^°ti ^] 2 ^-E**, ^7) XI \ 

X) ^^S]^- ^4. ^71 XI 2 ?!^HI ^^H]^ Hfl*-§- 7V^ ^ #4. ©1 3+ oflfe, ^-71 XI 1 

W XI 2 3^21 H*> a.° 0 Hl 21*IM <^«ol f§^S\JL, ^7] XI 1 3^X1 <$£s\±: afl^ ^ ^7] x) 2 

^•ofl ^S]^ XUd* ^7} SAl <^2] ^ofl ^Xl*°l, a 6 V 7 | uii^ ^ a}<H£ *»£ *5}-I-X| £1«H^ ^sl<X. 

*4^ =r 



APC f-4 £* *4^ JE^Bl-ol ** n APCX] #4 °11-©1 7>*^°1 ^Xl 34. °H1 «!*} 

<* afl^oflfe *4^} 5L**4 *l*l*lt 34 o^sj "VAg 7 >^o| ^**lfe- 2* **1* n- SJ4. 

4-S-X1. -£4 q$ #4X1 S1°H. A o v 4 £ *Xl(»fi) SL^ ^-i- i«"*H? *^Xl S|«1H $4 

* 'r 5U4. i**Kr ^iLSfe, IStfl, €- • 44# • n 1 ^ *"3"* APC7> *<§4€4. oll-2l 2]3fl4 «>A> 

^ ^4*. £* *4*#* -S* =r Sis, 5E*. ITO -f-4 *4t-4*i- oj-g-*^ ^^ofl uls> 

^ x <ax »i ^*i * ^ sa 4. 

4-g-Xl, ^7) <aj^ #4X1 5a«H>H. ^ v 4 **-i-4£ itcH 2lsfl4 ^ ^ji, o) ^ 4*1- «H 21 

cl-g-«H). ^-71 ^21 q$ =8-*H $i«H-M. ^ v 7l XI 1 7l«°ii+ -*7l %*r*}±r ^ v 7| ofl^l J?-**| ^aj^ sfl^ 

<H]^1 ^-^-ol ^>^- *>i42] ^^2] 10-70%, «>^-a)«>7llfe- 30~50%<?} ^<>1 ^7>2] ^^ofl 

2l5>^. ofl^ ^.^.^ ^a} ^v 7 )t!: h>2V «^>S 3.+}% S-^l 4°H^1 i^l 3 



(4) iq-i-oll, ^. ^tgoU tt}.^- ^) 1 «q3 ^12) ^2: »8-«a^. ^| 1 7l^2l- XI 2 7)^ A>e>H HflAl*}-^ 

^12] X]s sa«H^. ^71 XI 1 71^: ^ "ft^Hj ^^*>fe ^^84. °H^1 J?-*«>1 ^71 X] 1 71* 

XI 1 71*21 il^^l o>^§>^ ^fe ^o £ £t}. o]el* 7-^21 o^^§ nj-H^, ol^J-ofl 

71X1* ^3 ^1» *^*1 ^12:* =r 51^. 



( 5 ).cl-^o 1 ) i ^. .4^p| nl-S- XI 2 ^12] XI 2: u o Vt a^- XI 1 7l*4 XI 2 7|* a>pH].o«^^. -Ol*«H^-fe- • 

^121 X12: ^^<H1 Sl'H'M. ^ v 7] XI 1 71* -*ofl el-^e}-!: ^^*>^- ¥^3f, «fl^ -tfofl *A>>a 

%^*>^ •¥-«-°l A o V 7l SM^ofl ^#5>£^ f-*^2l ^ *SH"^# -S-71 *A>^ ^ofl S-y*>fe 

*^4, *# 2:*>*>fe 2^ ^r*# ^"71 XI 1 71*21 2l^ofl Pf^*>^ ^ J2.S. °1 ^2) ^ 

^8 ^121 xi a si *h*, ©1^<H1 7ixi* ^21 «!)^ ^-ai* *^*l xia* ^ $X^. 



°1 XI 2 ^121 XI 3t »S-»aol ^* XI 1 ^ ^^121 X12 *^3)- *€• ^'Sr *^ £**21 <»>eflo)l *M*ol 
^^SJjI. ^ *S)-**21 o|*i Jf-^ XI 1 71*<H) ^*slfe «>q^ t ^>7l* *W*<H1 ^#sl^ ^<»1*. s^l^l- 

# °WM1 ^ *31#*oll 21811A-1 *AP8 i^Hl-g- 21Y *^^1^1 C-l** *^«1 ^>3il* ^ a 71 "fl^-ofl. 

>8 £^!*^1 ?1^> ©1* 1-4 ^1^1 ^«>fe c-l^c-l *^*1 *^l* ^ ?i*. 

(6) 4-g-ofl. ^ofl n^-e- 3X-7l7lfe ol^o,] 71X1* ^^2) ol-§-§l-<*l ^S)^- ±3. **. ©1 

*^7l7lo| 21*^, ^-Alofl ojol^ SAl igSMfe. ofl^cfl; *A>^ H^l 4 S^l A>o]ofl^ S^l 

*<t}«l ^S^sl^ ^*X|.£ 2^1 §^o)] ^> 7 > 3-1- H ^l* *r 51*. . 

& *^21 ^-71 H *21 -^^j, s-^j, ^ ^ ojoi if- S>oc| ^^*^ ols>S] ^Xl* ^Hi 
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4*13 4jA)ofl 1) 



5. 14 4 >W ^3 #*13 ^ ^Hl* 44M12 514. 4 44<H]4 44 dHSSJ^i 44 COG(ChipOn Glas 

s) 44.2.3.. «34 S44 4 Safe ^ 4*H1 4^4 444 ^42) >a^°fl°l^. SE4. £2^£ 1<>1I421 I -I 
44 4-g. <aj;g 4*1<>J 44 ?£t 44^:2. 514. 3L4, £ 34 £ l°fl 44M14 «Q4 4*| 2) 1 #± 44<i42l 4^" 
21 *g44 4£4 44MU SJc^. £4. £ 4fe ■ £ lofl 44M14 4*121 l Sj-i 44°1I42] «u>4 £^44 ge| 
4&121 s§444 4314 M-E^l31 514. £ 4714 4 £4°fl44. 42:4 o]3B*l-7l ^ Tfl 44^71 3*H4, 4 4 

4 AiSl 4 4*114 4421 44 44 4*1)44 43711 Sl4 o^4.. 



£ 1°H4, 4 ^HH 4* 44(1)4 ^4 344 4443 ^-^-^i 44 714(2)4, 411 *WI 4443 344 
44 44(3)4. ZL*2] 44°114 He] *J42} 'y-g-^ (4)<H1 21*114 43. ^4^-2-34 43 cfl4 afl4£l4 514. 44 
44 44(2) ^ 44 44(3)4, °iM<4 44, 44 44 4^ 44°11 si«H>H *j^£4. 

^4*11(4)21 6 J44 4 7)4(2. 3)2] 4 4(4, £ l°1142l 44) 4<>fl4 71)43 4 <*4 4°J4(5)3 34514. £4, 
£ 2<>fl 44 44, 440] 7)4(2, 3)4 444(4)4 444 44 ^°fl4 °-*!4(23), °fl?ltJ| STN(Super T 

wisted Nematic) ^44 4°J3:H, OL 43)3 £ 13 *W 4°J4(5)7> 444(6)4 3*1)4 U434 $14. 

£ 144, 44 714(2)21 2)^ 3.7}^ 44 714(3) 3-4£ 3.4 3334 »4. 



£4 44 714(3)4 44 44(2)4 343 4 4(4 £ 1443 44)44. ZL-&2] 7>4437> H*14£4 ^43 

m, 4443 34(4. £ 1^1421 44, 44, 4«)°I4, 4-^ 714(2)21 ^^-7} 4-^ 714(3)21 2143. «?!44:E4 
^4sl^ S14. nelai. 44 714(2)21 44 421 ^44°fl 41-4 IC(7)7> <=>] 444 IC(7)°11 2lsfl^ 4 

4 714(3) 3i 44 714(2) 4421 ^l^-oi 44^4. SE, %3i 43: 84 4a S^-l ^^2) 4^4 44471 ^4 H2l 
^421 4444 44M131 514. 



£ i°H4. 44 714(2) 4°fl, £^ 4 ^S. 44^-S. 4444 4421 343421 *fln.4S ^4(10)<>1 4a ^^^> 
711 ^^sl^ ^^13 ^-S. ^eeVoi= ^^is 34=1 <:> 1 S14. 4=a, 44 7l4(3) 4°1l4, ^ii4S 4^(10)4 ^1 
45.4 £4 4 71-s. 44^-S 4444 4421 3<d 3421 ^4 ^4(ll)°l ^11 ^*S4?fl 3^=)<H ^^13^.3. ^ 
3401= ^40.3. ^^slol 514. 



£ 2°fl4 44 714(2)21 44 4, 4 44 421 °14 4<H1 2^ 4^1(25)7> ^ eloliiAi uflj<lsl<H 5^4. 44 

713&(3)21 5»^4 S4°11 «^l(13)7> ^4=1^ 51C1-. °1 ^ 4^1(13)4 R, G. B21 4 ^^4(13r, 13g, 13 

b)4 3)44 Hfl<i ^i^fl S. 4^11 44^4 44 44 ^^.4°1= aflll ulllfiS^ ^^sl^H 514. ^, ^4: 

421 all-34 aej}o1£ ufl'S °121<H1, ^14=11, «4 afl < a c '14, S.4°l3 afl'S f °£ 4 4£ 514. 4 ^dfci4(13r, 13 

g, 13b) 4°14 4^ 4^3(33)»fl 213114 4^slol 51^-. °1 4^ 4^3(33)4. °fl£4 4^1 4^1°14 hIs^ 44 
4°1 44 34 44 44 44^21 ^4°ll 2l«fl4 3^^!4. 



4 ^4i4(l3r. I3 g , I3b)4 4 -*1U4S. 44(10)21 44 44(4, E 221 *i^<Hl n)14^ 43 44)°fl cfl44^ «B 
^IeH 51 £ 2«H1 44M14 7fs. 44^-5. «D4€ H, G, u M] 71121 a4 ssofl o^sflA^ sj-q-o^ ^ 7 ). 4a^^<>i oj 
4. 44 714(2)21 4 &4<H14, <^14c)l4T0->ll 218114 s>44(35)ol 3^sl3i. =l 444(35)21 ^ofl, 44^ 
£#4.2.3.421 APC4(18)4 ^-4 44#4*.3.421 IT04(19)^.S. °1 4^ 4 4 34 42:7> oi ^- 

aofl 2is)i4 4zi4B 4^(io)ol ^sl'H 514. APC4(18)4 4^-4 4^4^. £4 444.2.3.4 7144 

711 sl«H 514. £4, Afln4s 4^-(io) 4°114 43°l D l£ 4^-3 ol4<H44 «H44(20)ol 3 A J€4. H3n, °1 U H 
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^2j-(20)°fl^, 3 33(2, 3)-!- 3337) 3°11 «U l 33. ofl?!^. 33 337> ^333. 



£ HM, 3*r3 ^-g- 33(11) f £ IS) ^ 332] £-1- 33(ll)°fl 3*1)3^. efloloV^ wfl^Cl4)«l ^-§- 33 

(u)2) ^-3°fl3 <a-g-*fl(4)-i % 1 *H3 3#3ji 33. nein. 31 eiH3* ui)Ai(i4)£- «a-s-^(4)°D £#33 £3 

333. 3-?-33£r 3"3 £-§-*fl(41)l 333 3-^ 33(3).23- ! f 3 3/-?- 33(2)<H| 33 3713.2.3. 3#3ol. *>* 
33(2)2] ^3^1 «1)*15H. £3. t 1 ** IC(7)3 33<H1 3#33 33. 



337>33., £ 121 3# ^32] £# 33(ll)ofl cfl«H3fe, efl33* "113(14)3 33(11)3 33°-3^-3 3 
■§•^(4)1- ^*H3 °J-fs)S 33. ZL^Jl, ol-s- Sflolo}^ al)A}(14)£- 31*1I(4)<>11 if^l?! £3 333- 3^-333 
33 £-f-*ll(41)» 333 A o VJ f 33(3) <L^^ *)■■¥• 33(2)°1] 33 37)3 °-3. 3#3H, *>-¥■ 33(2)3 
ofl uflAisH, £3, ^-f-§- IC(7)21 £9) 33°1) 3#33 33. 33, >*fl:i33. 33(10)<>fl 3s1)3-b, ell <=>1 <=>>^r «D3 
(15)3 ^ln3H 3^(10)2) 33.2.3.-¥-3 3-g-*)l(4)-t %**H3 3#33, JtflS. ^-§--8- IC(7)3 33°fi 3^ 
33 33. 



£ 2<>fl3, eflol^ ul)3(14, 15)£- 41H33. 33(10)3 °l*7Wl, APC3(18)3 IT03(19)3 3#3°fl 3*H3 

3333 33. 3i3, £ I°fl3, ^*-8- IC(7)<i 3^ -ait ^33 33 °J^-§- «H3(16)3 *H?- 33(2)21 33 
^3 ^-§-10(7)21 33 331 3=*1)3 3333 SI 3. 

4]ZL3S 33"(10) ^ 31333: «H3(14, 15)°113. IT03(19)21 <H13 APC3(18)3 3#-2-3 33=13 StfH, 

zl <HI3 -¥-^2) 333 333(35)3 33°1) 3#33 33. 3 "fl^^. IT03(19)£- 33 APC3(18)3 33 < >1)3 
3#3^r 33 333. APC3(18)3 #3£ 3 A <333 33. 



33(3)2) 33 # S3°1) ^33 33 33(13)21 S3 3-°ti^r. 3 3^*333 33* 333-3-3 1-3 °fl 3 
3£#3 a>dt ^.i37l 33 -2-3 ^33(21)3 ^33 33. 3.-2-3 s33(2i)£- *}3t, 1-333H -1-3 =r 
3 33 3 ^3€- 321-3 -1-2) -¥-3333£ #3. .2.3 £33(21)3 &3 3°fl IT021 3#3*.S. 3f- 
<H3^ 33(11)3 £ 23 33 7>s. 3^-2.3. A 3^ c> fl3 a.3 i = 33H ^>£l ^^33 SJi. ^ 

S3 3<H1 #333H 3^-33fe ^^3(22)3 ^^33 5i3. 3 «n t 3(22) 0 11fe. 3 33(2, 3)^- 333 
3 3°fl.«113 : 33. ^3cfl sl^ 1 337} -S3 33. 



s. 2<H)3, 1-3 3^3(33)3 ^ wfe- 3S 333^r -T- 71)2) H3 S.H vfl3 IT03(19)333 33 Pi3 32) 33 
^^33. n33i, 33(2)3 33(3)3 333 3333# H, 13 3^3(33)3 #33^33 IT03(19)3 #3 
^33 33a A 3% to fl3 .SL3 333°.^. 333^^- ^3^3 33. £ 3£ 331 333.2.S. 33^51 SU, 33 
M)^ 33 33. 13 3^3(33)21 ^ls 3^=3 #33. 4n3S 33(10)1- IT03(19)3 #33 £33 

^)s 3% ko fl cfl3)3 333^-S. 3333. 33. 



i£3, £ 2<>fl3, 13 3^3L(33)2) 3^<Hl 3 -§-3^ 33 2) 3-f 33(2) a3<Hl^-. IT03(19)3 °H3 ^-§--2.3.3 
333(35)<H1 3#3^ ^l-(34)3 3333. 3 °il3 ^3(34)8: a3 33(25)7]- 33SS1 «fl <H1 n 31 -¥-333 
°-!) 3 (23) .2. 3. 3^33 33 3 ¥-3 331 ^33. 33. APC3(18)^- 33*- 33(3) #<>113 ^33, -13 
3€- 2)^-33 33331 "fl 0 !), ^ 2)^-31 333^ 3 33 3^1 ^33. £ 3*31 33M1^ 33 33. APC3( 
18)2) £)^ofl 333^- IT03(19)2)' < H)3 : ¥-*(34)^- 1^ 3^3(33)«>fl 3«B3 ^^3fe- 333^ 3^3 7fl?l)2) 
S3 £>= M)ofl3. 13 3^H(33)2) 4|3. 3^3 33 33 3332 Si 3. 
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£ 2°flAl, ^IUSS 4^(10) ^ 3H44 «B-tf(14. 15)4 APC4(18)4 IT04(19)2l 24 42:4 4 2. 514. APC 

408) -1-4 4£ 444 s.444 n *MW M144 0 l °}-§}jl, Ajofl oj^-o] <a<H^i ^cf^ 7^2 

514. O. 3. 4 4^1°lH4fe, AllZL^e #^ (1 o) ^ 5)1444 «l)4(14, 15)* 444fe IT04(19)4 APC4(18)2l 
44 4 442} S-^-f 44*1 gal 51 71 ufl-g-ofl, 7)1 a ^ 442) ^-aj-ofl 2]3flA^ APC4(18)4 443714, ' 

APC4(18) S42) _2.<g°11 7144^ APC4(18)<Hl 34 444tt 3 £4 4^* 33)4 t 5171 nfl-g^l, 

421^4 44 4*14 ^4«- 4 514. £4, S4 ^ MH1 4£sH "&44.2.S.S. 4^4^: APC4(18) S421 
4^°1 IT04(19H 21*R4 a^l^r 4°11 21*11, ^ APC4(18)21 »4M"§-°1 A3i = 3.4^ S.^ *144^r 4* 4 
4^ 4 51 71 "fl^-ofl, h]-a} a a) aHI s. 4* 4 514s 4fe 44 # 4421 «»4 4*14 43« 

*12:4 4 514. 



5E4, 4 4*Hl2l ^ 4*1 "Mfe. £ 2°11 44^ ^-o], 7l#(3) 42} ^e) ^El(13)»ll 4^1 4^3(3 
3)# «844£4 5871 «fl-g-°i 5.3.^, 44 s>^. 7) #(2) 42} =^|if 4444 4 514. £4, 
44 afl-id(14, 15)4 APC4(18)4 i44-°S4 47l ^o] sj7l "ti^l, H-& «1142l Aj 3--§- 4<MI*J4I § ^ 

51 Ji. H4. 31434 ^i*>7fl 4 4 514. 

SE«* £ 1°114 44 £*^fl(41)* °144<^ ^lZL4H 3^(10)2} 444 *4 3^-(ll)2l 444 

44 714(2)21 4<>fl 4£4 4 71121 ^-44 IC(7)3. 4445-4 SSiHS. 3144 <S<34 3*114-5.3. §7fl 4 
4 51<H. °H1 444£ 31^2171- ^i«H4£^ « =t 514. °H1 44. ^ ^4°1H1 4^, ±^s] ^cfl-§- ^7>7l7l<>fl 
4^-4 «■ « ^ =r 514. 



£ 2°114. 4^3(33)21 a. Wfe . a^s. <?1^4fe ^7fl2) Sa) £E«H1 5E^v^^. IT04(19)21 44 Pl°fl 7121 <g 

44ai. S*. Ais. °1^4^ ¥ 71121 APC4(i8)2l £-4 P2Ji4£ 4t11 ^^sl«H 514. £.th •& ^4<4l2l ^^ 44 
21 a^^oflAi, 4-¥- 71^(3)4 4^ 7l«(2)2i %v ah ^s]-^ oi^.^- ^(efl^qcfl. ig+s 4cflsi 

<5°14n 44, 4^2(33)21 7>44e| < >114 APC4(18)21 7>44el442l 4^r Dfe 4714 <>15-4 ^= 5. 
a.4£ 44S.4. 4, D> «s sl£4 ^^51°! 514. a, 4^3(33)21 7>444°114 APC4(i8)2i 7>44 

el442) Dfe. ^aH151 ^-f, *>q-21 Afln^e ^^-(10) ifl2l IT04(19)21 7>44el°fl4 APC4(18)2] 7> 

44el442l ^1^4 °J444. 



°14# £ 3°1lAi a.^, /flzL4= 4^(10)21 £4Aj,g- t a ito4(19)21 4^ 7>44444. 4^ 4^a(33)2l .^4 .. 
-tl^ a IT04(19)21 4^ 7>44el# 44M1^ 44 4*1 4s 514. nejn, APC4(i8)2l 4^ 7>444^r IT04 
(19)21 Ml^ofl ^442 514. 4, ^4. >Mln4S 44(10) 4421 7>44el7> 7}^jl 4 44, 4 °114 

44(34) °fl^ APC4(18)«>1 ^4*}*l 4^., IT04(19)4<>1 #44^. £t> °1 °114 44(34)-8r 4^ 4^3(33)<>1| 
21*1H ^o!44 4^ ^^°14. 444, <H14 44(34)4 44 a^l 4^1 a A 4°lS(25)(£ 24^)5.4^21 4°1 
4*Kr 4 44 «4. 



^. AjAHH)/.-! ^ OJ i^ 4*1^, £ 3 ^ £. 4<H1 44M14 °H4 44(34)4 4 44 "^^^.3.4 °144^3.4, i 8°11 4 

44 4*1°114 21 4 444 4^4(64)1- ^4 4 51<H. o. 4?, APC4(i8)2l 44 *4 4fe 4°ll 214, ^la 

45 44(10)21 ^1^) ^.^.(34)oi| 1X04(19)4^1 £44^r 4 44 ^^4 4^4 ^44s 4 4 51^. <>114 
44(34)4 44 4 44 ^.2.3*1 71^4 ^ «l-i-14, 444°^ <H?4°11 ^oi^H ^Va> ^aj ahj *q £7 l- ^44 

44 444^ ^^S.4£ 71^4. 
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^, £ 9<>1| M-E}yfl ^2:21 a A^ ^^-Sj- #3} °l-^£I(52)2l ^ VV7> APCSh(65) v\ s) 21 #3 P2<H1 °J*l3l- 

n. sg'g^ °biH(52)2] 7Hv^ej7i- APC^(65)2] 7}^}elofl ^*l±r <H5-q-^l Sh 0 .^ £-711 

$*l*h ^t Vo l <HS^. #^ <4>iaL(52)7l- APC^(65) *H ^^7) ua-g-ofl, APC^-(65)21 ^a}.b}-jo 

-fi-3: ^ajol f^, ^ SA) A12] 3LA|7> <H#7ll ^fe ^3* y\An SJcf. 

oH cfl*H, £ 2»fl * <a*M«>1| «13 ^Hl^, °fl*l ^-S-(34)# -43^11. Tflt^V «fl*l -*f^-(34) 

21 -fr^i °>^3(33)2] 7}^-A>^oflAi APC^"(18)2] 7>^-7>^^S1 *1^ D°fl ^SV^r 

^=Jicf 3711 #H &7l nfl^-ofl, ^SSl^al #*} o>>:a(33)7> APC^(18) ^H ^e)^ & 

SE. ^^l *><42j IA] £E<|^ ^. 2*o} ofl^ Jf^-( 34 )o) ^^j. aj-^ 3 ( 33 )o]l 7}3\x}7) ufl-g-ofl, Sfl 

^ °fl*l ■^■^■(34)21 ^-ol 7}-^-7fl Sj^m, ZZ. SVcfl^Sl ofl*] Jf-g.^)*} 2,0} ^7)1 S]7l m^-ofl, £a| £E 2) ^ 

#21 f-:^ 0 ] ^«>^ ^-t-s. si^. °l£l- ^^-°1 a*l ^121 aAi7> Hl-711 3*1 Sai, 

°>^3(33)S. «3 ^^1(13)21 ^I^a-1, W o^^H 7^ ^if *)]^ ^ ojcK 

-g- ^Hi Sl^Hfe. ^ln'ds. #^-(10) 5I Sfl«lo>* ufl^i(14, 15)* ^ «}^f APC^-(18)*1 #U «>^, «r 
^ 3*)HH IT0Bl-(19, 35) °1] 2l«flA^ ^-^*1 gol^i, APC^(18)21 IT05l"(19. 35) <Hl 2H*1 

3. Sl^Sic)-. ol nfl-g^ s^]^ ^ ^-zvofl oj^j. j=la! APC^(18)21 ±<*o% 7}<([t}^ ^} 

ol*2l -gr*ll-i xH«^ ^«1 ^3<|tt ^ 51c}-. ^ AjA|m n}£. ^ ^ISl^* -3* Si 

^. 

£th APC^(18)# ol^.^vo.^^ > u_Va> sa) a] 21 ^^21 #7]7\ ^S\JL, +ty 5.*] z^S) ^ ^fl£7> ^3 

ol. 71^(2) ^21 74li£ =5L^ 7 > ^711 Slol, #*121 Bfl^3l7> ^iafl^i^ ^ ^ 5£^r *4 ^ <^ 

el 7M121 tJol^cf. 



°1 a oH1a-1 4JaHoJH^, S. 2<H1 M-^-iflfe- «>2V Qo), 71^(2)21 i^ofl *M°l-(35)# ^*}oL, H «W 

s)-(35) -*<»fl ^lH^lH ^I^-(IO), «r APC^(18) ^ IT05]"(19)lr ^-^58^. nelM-, H ^1^1, £ 9°fl M-^M^ c}-^ 
^S, «r, *>^- 71^(61)2] i^ofl *H°1-^- ^^*>fe 9J ^ol, APC^-(65).^ IT0^(66) «S o|^-ol^^ 
^^■(67) # *>^- 71^(61) -*ofl a^^o| ^Ajefe 5Ji4 tf£ ^21 ^j^g 58-aH cflsflA^s ^. ^-g-^ ^ Si^ 



W% 4*]* 2) - • • 

£ 5^r ^ ^o\] ^ «J|3 ^121 cf* -a^HSl ^^.^-21 ^ ^-Sl- M-E}-^J» Sic}-. ^ ^Ajoflofl u^s. ^.^| 7 > 

£ 2^1 M-El-'d ^AH lofl ol-s. ^is}. SOolo]-^ HflA3( 2 4)ol IT05l-(35) °.3.°d ol^-ol^^ 

°J -5J01C1-. 3. ^21 £ 2ofl M-EI-VS ^AHl 121 ^-fS* nfl«-ofl, ^ ^ o_^^ ^.o. ^Loj^ 4 



£ 2°\\ L+El->dl **H-Hfe. ^=L^ ^^-(10) ^ Bllol^ HflAi(i4)21 °&*o) APC5}-(18)4 ITO ^(19)0.3. 
ol^-ol^]^ 2 # ^2:1- 51-11 9iSi^D> £ s «| q-Ej-vflir ^ ^aHHIa-1^., aflol^ uHAi( 2 4)^- 1X0^(35)0.3.^ ol 
^-ol^l^r sHojc).. aelH, fiAl vfl2l SB*- 7m(2)2l ^-oflov APCel"(18)ol °}£SlJi, M]zl*\ 

— ?i^-(10)lr ^*>^ APC^(18)21 ^-^ ^ S^-7>, £ 221 ^aH121 ^^-2)- o^V7>^lS., IT0^(19) ^ 



efloW-* «llAi(24)^r ^-§-^(4)21 2l-?-<Hl ^*lsl-7l mS-o] i<gsl7l ^Jl, 0)-^, Bfl ^ HflAi(24)<Hl APC^ol 5. 
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? VSJ^. Jg-f oj^, J. Bflolol-* «fl-ti(24)2l 3.^°] .S^Sl^r -5M] 7l<USH APC^-Hl #7.> + 
1HS% V ^37} 



SEtf. -S- -a*H°fl ^U^S ^^-(10)£ ftAV8 APC^"(18)4 ^^-t^o] 1X0^(19)21 2# 

#JI. -^IZL^e ^^-(lO)-t ^*Hr ITO^(19)o) APC^(18)2] ^ uj ==^2} JE.-f-# #3*1 £7l "fl^, 
J* 2 SS^i *r*2} ^-^-ofl 2]fV -f ^ ^r^lM-, APCSj-(18) &i£2l £<g«H| 7l°l5Rr o^sj £-74) f--§- 4) 

(ofl^g ^-^21 ^AHl 3) 

£ 10£r ^ofl #*121 M-^^Jl 51^. ^7H M"EH1^ «I3 ^l(90)fe 2l^-#°l 

*V ^oflfe aU}^ o.3>| 7)^5Rr *M. l-^S-H ^ eMH-f ^-f-M^lfe 3H1 21*1) ^^o.S. 

^ 7|^S>^ «^^>^olcl-. £ ll£ £ 1021 ^ #*1(90)# ^ J+'tt* ^"f^ M-El-M]^ 

£ i<HH, ^ ^1(90)^ ^ s|)\l(ioo)°il «q 2^ ^1(25)1- Jf-a««La«l Sl^f. OJ !^ ^ 

V3(i00)£,.E liofl M-Bl-m^r «r2r £ 0 1, #<Hl 3*l*Rr 3^ 7l*(200)=r. =L afl^ ^ofl 3*l*Rr ufl^ & 

7i«:(3oo)oi ^*Hr < a^xii4)7> i^-ja ^^Tfldio) hi 218117.1 «a^$ im-t -fM*n ^3 

**H, H ^ vflofl, oil^cfl TN(Twisted Nematic)^ ^^(160)<>1 3-°d€ ^IS SMS* 1 *. 

5E, D J-g-7H(ll0)^ 3^ ^ 71^(200)21 ifl^ 7>^>el-f tcj-el- oli^ tb^2) ^^^l^ltt. ^^(160)# -g-°J«> 

71 ^Sfl^i, II <a-¥"7> 7l)^£lol 51^. 

o] q&<$, ^^21 ^S-<y ^oj| ( ZL 71)^- ^ol, £ lOoflAl, -g-^1 7fl(H2) ofl 21S1H ?}%S)o) o^cj-. 

neeil. ^ 7l^-(200)oflAl ufl^ # 71* (300) 5*3] tfl^oflfe. 4^21 ^7-1 ^ ^1- ^^-(210)01 "8 

ne|i «11^ # 7l ^-(300)^]^ ^ 71^- (200) ^21 cfl^on^ ^21 cfloid ^^^e ^^-(31 . 

o)°l 1 <S^W 3<Ssq<H 5fl^. A ^H«Mfe, ** ?l^-(2io)2l- ^^(310) 

ol-HS. Jul*KHr ^^ofl>H, <=>o>=(S) ^^Hl 21««>H ^(160)<H1 ^-^ol °J7>S1H5., °1 . ji*>..^^-<>l Sl-q-21 
S.7-1 71^S>711 

# 7Har(300)<Hl7i # 7m(200)^.S.^-El ¥ ^-f- ^^(210)^- ^*>7l ^ ■§■■§■ 

1C(122) ^ ^lH^ie ^^"(310)* ^^-*>7l iH«- t 1 ** IC(124)7>, zj-zj- ^#sr>^ n\s\- go], C0G(Chi P On Glas 
s) 71#<H1 2181) ^^-slol ojc^. 3l&, o) 2f. ig ^ IC(124)7> -a^-51^ « 21 2l#ofl^, FPC(Flexible Print 

ed Circuit) 7l#(150)°l ^Q*)*] 



€^ * 71 ^- (200) ^ ^f- ^^-(210)^:. JE lloflAi, H-g-7l|(110)°ll €^ V S °J7.>(114)1- Tl^^l, ufl 

^ ^ 7|5a-(300)<i uflAi(350)2l <a^»fl ^^£1<H 51^. ufl^(350)2l £ 10<>fl7.-l, ^?-S-g- IC(1 

22)21 %n *t %7) #^)<4 ^^sl^ ftx*. a ^..g. i C (122)^ «llti(350), 6 j7,l-(ii4) % 

?i^-(210)°l2}^ -tiSLl- ^#S>^ 5l<H^cl-. E, ^-S-§- IC(122)2) °J ^ ^ ^H.2r 21^ 3 3. 

7l*ol FPC 7l33-(150) 7.>ol^. afl^(360)oll 21«fl ^^sl<H Slcj-. 



5E#, "11^ # 7)*(300)°fl 7flZL^S ^^(310)^- 2^1 IC(124)2] #3 ^ >ga«Hl ^j^Sl^l 5i^. 

^. IC(124)^ ^ln^S ^l^-(310)ofl ^lZL'SH ^!lt ^1^ *^*V^ ^^£.3. ^°]3X^r. 
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gc zfL^ ic(]24)3 «g = 2l- FPC 7lJ&(150) *}°}^ (370) °fl 2l8fl ^4=-HH 514. 

^3 ^^(100)»fl^, £ ll°fl a>2f ^-o], 2* 71^(200)2] ^-(^, £21 ^) ofl 5a%#(l21)olLl 

3^*1^(123)01 °}?!£4. afl'S ^ 71^(300)2} ufl^ ^(^ £2} *>#)<H) €%^(133)^M- fl<tf*>ft(133) 

%.o) v\#Qz\. £E, £ loflA^, 3&##olu} fl-S-*>* ^§-21 ^SHKn. 514- "I'd ^ 7)^(300)21 

ofl^ 2l-¥-^o) ^-f ofl ^-4^2| #^.03. A| o]-§-*>7) ^tb 2:^ #*1 (25)7> ^111^ 4£€4. 

4-§-«fl, ^ sfl ^(100)^)^ 21 &a| <3*2l Aj-^ofl cfl*H ^$4. ■¥■<«, 3^ ^ 71^(200)2] ^MHl cfl«><^ ^ 
fb4. £ 11<H1 44^ a>s}- ^-ol, 71^(200)21 Sl^oflfe, SR V 4#(123) ^ «##(121)ol ^^4. tb^, 7l^( 
200)21 ufl'dofl^. 4#4.o.§.*l2l 4^3(202)7> ^SM, ^2] IA] a}o]$) £4j,g- ^l^oL, £ 
*1 ^9* ^4^r 4\z}3.*\ 71^'*>J1 5icf. 

atb, ^f- 3^(210)4 ^H^S. ^^-(310)01 Ji*}*fe Ol-g-alW, a.^ B>i3(202)2l 7fl^ <3<iHl cfl-§- 

*H, 33 ^e.^|(204)7> 4^2] ufl<as. 4 514. S. ^H^t, R(al^), G(^), B(^^)21 ^Bl 

(204)7} cHo)El?il2l SAjofl sTO-aH! ^BEl-oia ^fcCSE 12#i)S. 3<H Siul, R. G, B 5.-M £H2l 4 7 BS. cfl^= ^ 
44^1 ^ A o v 2l 1 n±% ^«>i 5tM*h £ °1?H1 tl^slfe 3^ 4M4. 



cH-°11, £ 1 1^1^-i, ^oJ*fl3. ol^-^^l^r 3 §H-S1^(205)^- #^ 4^3(202) 9l ^3 ^E} (204) 2ltb 44* ^4 
S^Hr ?J o.S. ol ^»fl ITO f-4 ^ £# 7.US71- nl| ^0.3. 3^ 4 ?14(21 0)^.3. 5l<H 

514. ZLeli, ^^-(210)21 a^<Hl^. l-el^lnlH ol^^lfe afl^B)- (208)01 ^^^^ 51 ^ »1 Hfl*- 

^"(208)^1^, ^ 71^(300)4 ^^-*}7l ^ofl i^2l SI'S ^2l7l- ^A)^cf. ^tt, *^ °>^a(202), 

«e| ^^1(204) ^ ^^rSl^- (205)^8: S^l ^^l^fe #^^-*>7l «fl§<Hl. ^^^fl (1 10) 21 ^^Hl^ o>^5l<>l 



7ll^«flAl, Hfl^ ^ 7l«:(300)2l cfl^H ^^«-4. 7^(300)21 21^«H|fe, fl-«-*>*(133) 3) ^^(131)^1 

^zj-jgcf. 7l^r(300)2l vfl^ ^^<Hlfe, ^<a^g ^ *W^(303)ol ^^=1«H °1 *W*K3 

03)21 «a>^ £^°l-^S.Ai2l ifi-Al- ^^(312)^1 ^ W £^et(314)°l ^1#€ 

Hi ^^-21 -MIZl^S ^^"OlO) 0 ! i®^^*] SX^r. ^, 71^(300)21 a^ofl ^1^.(303)^- n>^3>^ ^ 7^(300) 
21 S.^] S^^lfe ^(312)21 -H^-g: 71 flfl-olcf. . . .. 



S>7>> sBi£}(312)£- -Br ^l^cfl. APC f-^S. °1^-<>1^2., ^ 71^(200) ^<Hl^ °d*>ia ^-^ ^>«><^ ( c^A] 

^. 71^(200) £11-2171 ^sflAi ol-g-^cf. o] m, ^>a> 2B^(312)^- ^r^tb ^^(^®)°J ^Jl, i*l 

^ 3^*1 \+(SL) *^>*Ffe ^°1 #4. ol*- ^SlH-b, sfl^d(312)* $5- 7l^-o] ^<H] ^^*>^ %o) 
a>^*l-4. 

Jp-'S £^^(314)€- 341^(312)^.cf£ ^Tfl, ^-^^ 0.5.^-, SVA}. sflia(312) 2.3.^ °l^£lfe <H1^1 -¥-^-(34), 
^ ^ ¥-S-°l 5W^(303)-H1 ^*>S^ *j^=l<H 514- °1 "fl^roil, t^V Bfl^(312)£l 3t^^ £^^"(314)^5. 
^^*1 gc^^D Si ^. ^Al^oflAi^ ti_VA> (312)°1 $+3. ic#sl^ Jf-** ^7fl*M &7fl ^cf. ofl^l ^(3 
4)^ 2^ ^-^1(25)S.¥-H--1 A>^33 ^-4*1^1 ^^(160)^3. *£S>fe- °J^. ^ % Jf-Bf 3h-§-tb4. 
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t^ofl, ^n^E 314(310)21 3.4 4°fl JiLJ:4(307)°l n}.^!}. °1 JiL:i:4(307)4. °fl4<4 TiO 2 -f-«H| 21*11*1 ^ 
4£1<4 stH^H (312)4 4*3 £314(314)4 ^4*14 ^lZL^e ^(310)4 ^.Jl*>7l $] 4 ^*4. 34 44 

o} ^ cflJf^- 44*|4fe ^-a- 344. neljl, il n -l- (307)21 S4°ll4 #5]°1°1.E %-2-§- »U44(30 
8)«1 SJ4. 2, °1 Hfl44(308)°fl-b. 31^ 4 714(200)4 U U4 4 714(300)4 ^4471 3l°t ^42] »j- 

^.2.3. ^e|7> 4*144. «H4 4 71^(300)21 ^1S Si^i"! cfltb £214, "114(350. 360, 370) 

4 4^4 4°fl £4. 

44°fl. ^4 3fl^(100) ^ 44*11(110)7> ^43^r «3<3 ^4°ti 0)44 £ 11 *H. 5. 12£ 4^4<H 4*§44. 4 
7H, £ i2fe «D4 <8«? ^43 4*Q4 ^44 44M)Tr 3 8 , S£ 0 l c )-. 



o]s c^^i q-t}Lfl^ ^-ol, ^ 7l4(200)°)142l ^-f- 44(210)4 44*11(110)71- ^43fe 4 
44<H 4€3Tr 44. u ))4 4 71 4(300) -HI 4tt, "1)4(350)4 444^r 4*3 £44(354)°1 ^f- 4^-(210)°ll <fl 
44£4 44*11(110)71- ^5l*r <3^44 <?14sH °>^5lol 44. °1 «fl-g-°i 44*11(110) ^H4* 
4 ^421 £ ^aj <y*l-(114)4 34«: al-trS £-4:Al?14. ^ #^-(210)4 4*3 £44(354)°1 3114 £44 °J4 
(114)» 7i*H ^7l3j^S. 44*1*11 44. 



<*17H, "1)4(350)4.444 44 *4 44(210)4 ^44 IC(122)2l 4 «5 4°11 47l3iL3. 44' 

4^3.4, tij-AVAj £^B]-(352)4 ^ £44(354)<>1 44€ 3°14. °1 ^. 444 £4^(352)^ 44 3fl^( 
312)4 l-Utt £444 ^Bl^tb^^Jl, »R^x|£, ^-tg j£;*l°]-(354)4 4*3 £44(314)4 444 £444 St 
44 £3l^(352)2iL4£ tMI 3 } -2.3.4, 444 £4 4 (352) -5.3.-^ <34£l^r °fl4 44°1 444(303)°fl ^ 

e>£^- nflei^t!- -S^^. ^, ^^Afldio)?} ^aj^^ <g*Hir, £ 11^1 44^^ 44 £^4(352)^- 
2l*si4 StTfl W £^4(354)4*1 4S€4. *<?i44, .£44(352)^ ^^^(110)4 *-S.4. 

4^(210)421 ^4 ^Jt-k s)4£^ ^^sl4 5U4. 

SE, £ lH^sj °d4(ii4)2l -^^4. ^^2) 4214, 4^1ii4£ 44*1 3.A] sl<H SU^l «D€-<4 D ^^(llO) 

2] ^ fhtffis. 4 7)14 4€4 Ji444, a.4 ^44*1^, £ 12<H1 44M1^ 44 44 4-8-^(110)21 ^ 4 

^=ofl °J4(114)7> 53)^4711 Hfllsl^ 44°1 44. 

(4*4 IC21 44 4 FPC 71*21 ^4 ^21 e*) 



^^gflA-l, Hfl^ & 71^(300) ^ ^44 IC(122, 124)7> 443^ ^^ol4, FPC 7l*(150)ol ^4=lfe- ^^21 e 

4*11 cflsH 4^44. £ 134 0 1421 ^^<H1a-121 «U44 f-a°S. 4°i 44Mlfe 44£°14. £. I4fe 

444 IC(122)21 44 ^^<HlAi2l uflAj ^a o i^- q-Ej-ufl^ ^s^. SE, 444 44 4°1, «H4 4 7l*(300)°fl^, 

AflZL4H 4^(310) 21<H|. «B4(350, 360, 370)^1 44^44, <*|7l44 444 IC(122)<H1 4?!5l^ «H4(350, 3 

60)4 °11 3. 4*1 4^44. 



44, °1-&21 5.^<H1 44M)^r 44 4°1. ^44 IC(i22)S.4el 43s1tt ^4 4^4 44 ^4(210)44 ?^47l 
^14 «H4 (350)4, 444 44 44, 444 -£314(352)4 £314(354)4 344 3°1*14 ^44 IC(122) 
7> 443^ ^^^41^, s. i3<>fl 44M1^ 44 44 444 £44(352)^1 4€^14 4s. 4^ £44(354)^.3. 
4 sjol^cl-. 4^44 444 £314(352)4 444 IC(122)421 ^4 444 ^4°1 ^4^1^ 514. 
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£4, FPC 34(150) ££¥- 3 §4=lfe 43. # ¥•§--§- 1C(122)44 £443 44 Hfl4(360)£-, 447V33, 
444 £34(362)4 ¥-<§ £44(364)4 3*4 444. 4 ^ 444 £44(362)£ 44 ^4(312)44 444 
£44(352)4 ^44 £4*4 3)13^4 4431, »^7W1, ■f-'S £44(364)£ ¥"4 £44(314, 354)4 ^-°J4 
£4*4 <L>-44 £44(362) -5L4£ k33. ^ 444 £44(362)£3-¥-3 444 °H4 443 444(303)^1 44 
dQEj^g- %o]x%. #3, «fl (360) % IC(122)7> 443^r 33 ^ FPC 714(150)4 443-c- 33(£ 

I4°fl4^r £444 #*)*Mfe. 444 £44(362)4 4344 &n, ¥-3 £44(364)££4 =14514. 4444, 
444 £44(364)£ IC(122)43 44 ^ FPC 4^(150)44 44 344 ^433 44. 



444 "114(350. 360)^1 =1144, 4-§~§- lC(i22)*r, "1144 444 44 44 COG 4444. -^4, 4444 34 
si =t%% IC(122)3 44*11^. n. ^ 7>444 44<>11 444 44444. 434 44 44*H^r. 444 4( 
Au) *££ 4¥-43£r ^£(129a, 129b)7l- 43 44=14 44. 

nelji, 344 ^ £35. ^e] 7 > *8*1144. ^r. 43. «H4 ^ 4#(300)°1I4 t 1 ** IC(122)7> 444 33°11, °11 
3-4 *4 44 44^1(130)011 £44 < U*>(134)* 544711 4444 43 444 444 £444 4*1144. 44 
ofl, *H4 444 £444 44 344-1- 4*£3 4 t 1 ** IC(122)4 44 # 4^(300) 44°fl 4444. 444 
£3, IC(122)4 447> 434 *H4 444 £44-& 444 «1)4 * 44(300)4 7>4 • 7>444. 

4°fl 44, ^^-4 IC(122) £•§- 43:4 *44fe #3 4 >3£(i29a)fe «H4(350)# ¥444 -¥-4 £44(354) 
<4 £4, FPC 34(150)£3433 43Lf- 434-b 33 * 3£(i29b)^r «114(360)* ¥44^ ¥-4 £44(36 
4)^11,44 44^(130) vflsi £44 34(134)* 344 443 £3 4^3?ll 44. 4 4, 44*11(130)^ ^f-* 
IC(122)21 43 344-i- #44, £4 43 *£3¥-3 33:4^ 44^4 44711 44. 

£, 434te. ^f~§. IC(122)4 443fe- "114(350, 360)^- 43. #4 433J34, IC(124)<>11 443£r H 

zl4H 44(310) 4 FPC 43:(l50)£3¥-3 3-^3-c- 4* 43. «■ 4-§~§- IC(124)44 *443 44 4 4(370) 
4 cfl*H4£. 44, £ 13<H14. ^3:3 44M1^ 44 44, «114(350, 360)4 447>33 ¥4£3 =1444. 

^, ic(124)3¥-3 #33^- ^ln4S 43i# ^4471 ^14 ^lzi4JE 44(310)*, 444 44 44, 44 

^4(312)4 ¥-4 £44(314)4 3*4 ¥4£S. =14444, IC(124)7> 44=1^ ^^"H^i^, 44 b)14( 

312)4 44=14 ^¥-4 44(312)££4 =1444. 4444, 44 ^4(312)^ IC(124)43 44 ^ 
* s|sH ^4=14 44. 



£4, FPC 7l #(150) £3.^-4 ^^-=1^ 4^ 4J:» ^f-4 IC(124)44 *^-47l 44 «fl4(370)^r, 447>4S., 
444 £44(372)4 ¥-4 £44(374)4 4*4 ?^j£S =1444. 4 444 £44(372)^ 44 ^14(312) 
44 444 £44(352, 362)4 ^44 £4#4 ^444 444. £4. -¥-4 £44(374)£ ¥-4 £44(314, 3 
54. 364)4 ^44 £4** 444 £44(372)J£4£ y Tfl, ^ 444 £44(372)£3.¥-fc1 44=1^ 44 44^1 
43 4(303)4 44£4 5fl444 444. 44, 44(370) ^ IC(124)7> 44=lfe ^ 4 FPC 44(150) 
4 34=1^ ^^^14^, 444 £44(372)4 44=14 £44(374)££4 =1444. 4444. 444 

£44(372)^8- ¥^-§- IC(124) 4^1 44 44 ^ FPC 4^(150)421 44 ¥-4* 444 ^4=14 44. 



aeli, 43 4 ^la4= 44(310). «H4(370)-H1 cfl44, ^-§- ic(i24)fe. IC(122)4 447V4S., 444 

£444 4^4 4^3*1 44. 

£4, «H4(360, 370)4 cfl4<4 FPC 7l#(i50)4 443^- 4^-<Hl£, 4471-43. 444 £444 4-S-44. 4<H1 
44. FPC 7l#(i50)°fl4, €344£4 44 7l7fl(i52)4 ^44 «114(154)8- «H4(360)4 444^ ¥-4 £44 
(364) 4 44(370)4 ¥44fe ¥-4 £34(374)°fl 444, 44 444(140) ^3 £44 44(144)* 344 
433££ ^444. 
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<^7|a^, ^f- ^(2io)4 ^Izl^e 3^-(3io)°l s^>*>^ a^l ^-fr ^£.3. «1H ^*Hr 3^-3. 

-fAj, £ 15(a)«Hl M-E}ufl^r <M, 7l #(300) 21 tfl^ #°H1, Ta 2 0 5 <4 Si0 2 ^ f-ofl 2l«B S)^*><^ 

.«H°J-(303)# «^«ch ^)^«fl^ ( £ 15(b)ofl M-E^Hlfe «>2> * 5E^r t^§2£ «J^21 £ 

#*(312')-§- ^-°fl 2l8fl ^fJ-ch o] £^#(3l2')-5-^- A 1fe. "fl^cfl. ^*}3. 98% ^£21 £(Ag) <>12H1 

T^SHA-l, £ 15(c)<Hl M-H}ufl^ H>2> ^Ol, £*j^(312')* S.S.^,±=L^3] 7|# ofl^J 7l#-§- <>l-8-«IH StflEl^^al, 
SAl •S'^HH^ m "3(3 12) £3. *>al, S*l SMMfe «*H9 £^^-(352, 362, 372)^-S ^cf. 



°1 ^, £ 15(d)°fl M-El-vfl^- «>2> ^o], ito ^-4 £^^(3140^- £*|EHJ -f"°fl 3*11 =L^jL, £ 15 

( e )ofl t^iflfe h}2> ^-ol, £*i*(314")* ^SHlrilZlEflSl 7l# U ofl^l 7l#-§-.<>l -§-*><*) iflE^SKa. 1A| «^ ^ ofl ^| 
£^(314) £3. *}ZL, S^l ^ £^^l-(354. 364, 374) t^. °1 "fl, nfl *?i (3 1 2) , 

£3^(352, 362, 372)^1 if-£}*l &£.-^. ■f-'S £#^(314, 354, 364, 374)21 J?--g-, ^ ofl^l (3 
4 )ol *>;*l*!j-(303)°fl W. °H £3#(314')3 ^^-^oflfe-, 3^^(312), SM->a £^^(352, 

362, 372)21 a^o] £#£1*1 &7l n«§-°f), °1*2] ^--i) • ^-o] *$X\5)?\) £th ^(160)4 alA} sfl^(3 

12) W £33(314)01 7B7fl5l7l m^-ofl, #A} ^(312) .2.3.* 3 9^ (160) <H1 -§-&£1tt 3* 

tW>7ll Jgcl-. 



2E, ZL o]Jf.S\ jHel«fl «*fHfe. £^11- Als^^nj. ^^*>^, £ 11<H1^21 ^.3lB}-(307), ^^(308).^ 

^HS. ^^*>j1, sfl^ «fl*^-(308)°11 al'i 1 ^el* ^^1^. *|4f*IH. ^l^tb afl^ ^ 71^(300)4. *>}&7\X\3. «fl^ 
^-(208)ofl b1»8 ^elf- -a Alt* ufl^ ^ 71^(200)^- S^-^ *a^-(iH)* Q^*} 'a-S-^fl (l 10)°fl S]*H 

^#°fl, ^*°11 7^ A J"EflS sH, ^-§-^(110)21 711?- ^-«-ofl ^^(160)# ^«a«-=h. zieli. sqi-^iLS. 

«i ^^i°i] ^^(i60)oi *«gsH3i. n*. ?^ j?-** •s-*i7-ii(ii2)s u*^. °i ^, »>i|-.*ol. 

^-§- IC(122. 124) ^ FPC 7l#(150)-§- ^ «H , £ 10°fl q-^tfl^ ^4 ^ sH^OOOH €^-. ■ 



°lslt!- ^ ^ 3-+\ ^121 sa| f-3}-«H| cflsH ^ei -g^tl-^-. -f-a. ^ v #t!- IC(122)^ 

^^"(210)21 cfl*H f ^s§^A> 7l?VoV4 ^^21 ^A-IS. ^oj-^- o]7>s>^ ^5g, ^-f-g- IC(124)-& 

Ai^ <?17>^ ^-f- ^^-(210)ofl ^^1*1-^ 3.*] £S ^-Sl 2 A) ufl-g-ofl ttj-S- Alln^E AlJrS. cfl^-«>^-xizi 

^^"(310)# Tl^A-1 zj-zl- ^^-tbcl-. °1 "I. ^-1- 3^(210) % M]ZL^S. ^^-(310) °flAi °J7Ve1^ ^aHI ^-21- 
a-1, ^^oflA-121 "^(160)21 afl^t ^Efl7> &A) £So>ti|. 



^7lAi ( £ lloflAl, ^^7> ^oflA-121 33^-^(121) ^ ^^A}3g:(123)# 71^ o.S.**| ±$ 21 39 * ^9171- Hlul, 

^ 71^(200) — ^ ^ ^ (204)^^^ ?1^-(210)^^^(160)->^U°1H ^^"(310) °] ^fe- ^ S-# 7l^ 
Ai t>A> ifl Id (3 1 2) <H1 £>g-Sl-al, <^7lA^ ^lAHl-crl, 71*1 -S- ^S.* ^£5- Tl^el^-nf. nf^, S>a>^<H1x^, ^-1- ^ 
^•(210)4 ^^-(310) A>o]oil ol7V^ *itt*MI 2l«fl ^^(160)21 ufl%t ^^7]. ^SJ.^S.^1, 2] ^ ^ 

sfl^i(312)2l h}a> 5a#j£-|- ^I^^^S. tl#A>oll7fl °lA)sl^ 3 J-^ 0 1 2Af S.e D >c). ^ol 5)711 €4. 
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£E. ^^(312)^.3. S>A>sl-^ aliiSH. H ?Wl-£- 

iLS^- (307)^.5. SM-^li}. JsL_^^(307)-i: W^V^r ^, 

^(312)21 J*tf/**}*Si ■£ 16«H1 M-e}M1^ *>°1, "Ut^ 2.3. °l-g-5)^ W«IMf ^°J§W 

etH. W\ #n *WRr 5^. <>l ^^(312)ofl 213)1 >&<M-€ $4 q 

-M, ^4 W21 3H1 cfl*ll^^, SMV Jfl^(312)«Hl 21*1) «eU>5q±r nla*W. ^5:^(307) <HH SM}£]fe 

StJfl *H. «fl^ Ji£sK307)3|- 341 € (31 2) # 33: tW^l *lfe £-§- u oM*>fe SH*}. 



^Sg, S. 11°1H. Bfl^ «r 71^(300)21 ^^IsVfe 2:^ #*1(25)# Sfl^ 2^ ^1(25)3.^ 

E121 5^^(131) ^ SK V *>#(133)^t- i^£l ^7} S]jI, ^ 7l ^ (300) -» °fl *1 * 

(34)-*^H^iS ^(310)-^^ (160)^^ ^^-(210)-*^^ # 7l#(200)-^3&%«-(201)°l5}-^- ^St 71*1*1 
^#7> £?<L3. W*. ^^-(210)31- ^flU^H 3^(310) *}<>H 21*1] 

^ (160)2} *MHJ-*7} "H|*l ^-&(34)*^tb#^£##(121)-§-l-2H1-°=| ^^±3. 

oflTll °J*]£1tt #^1 S*l ^l<Hsl7fl ^cf. 



^-§-*l7)fe 3H1 2isi) ^s. s)7l ^^-ofl, ^(ffl)»11^5. t 5U>8 €3-. 5Eth -a^HHHfe, % 

Mr SU}*}^. •&*} ^^(312)ofl, ^ ^^S. *Rr ^ ^ *l-§-*l-i 3X±B.S., ^ 

S]f«}7lfe %ol gto>^ ji ( ZL XAl7> 71-^Sfl^lcl-. £th ^^HHl^^, ^ ^^"(310)# 

^8*Rr £^1*(312')# ^^tb a J: A > ^€(312)21 a^ol <q^-s. i#sl^ ^*^1 &^*] S»££, ^> 

3)1^(312)21 ^-A 1 • ^"51 th^Slal. ZL ^51^°! 



^ 7l*(200)o)l °1-^H1^ ^^-(210)^: JESi'S <a7>(ll4) ?3 Bfl^(350).^ Tl^Ai Hfl^ ^ 71^(30 
0)£.S «?l#5lal, £t!-. «fl-a(360)<Hl 213)1 ^-g- IC(124)2l ^ afl*l=lS.S.,-g- ^AlofloflA^, 

"DH^^l^'yHli -fr^^It. FPC 71^(150)311-21 ^^ol «>^21 fV^^Hl^ ^^sjj, ojd-. o] nfl^ofl, ^^)- ^^21 

?}o]sit tHm^r sa^. 

^IZl^H ^^-(310)^8- ^ £^^(314)4, ^ "S^l ^ ^ ^--g- ol^-ol^l^ aj- 

a} ^1%1(312)* ^*tb °LS. Hlol^ o_HS. ( ^tt*] ££S]2, o>jft7WS. fi^l "3^ ^"01)^21 h«^(350. 
360. 370)^- 21-21" f-'S £^1^(354. 364, 374)^, *&*} =11^(312)4 S.#%-SL3. <»1^<H^1^. Sh*H§ £^el-(3 
52, 362, 372) # sl^H^ l£i, ^%i"^ol ^?fl ££51j1 Si 4. 

FPC 7]#(150) 2.2.^ t 1 ** IC(122) «r ^ = <>l"7l^-X|S| «l)-ti(360)«>)l^, ^-f- 4!3l-i ^^V^ 
IC(122)21 el-olol i^-5l7l nfl^-ofl, H]ja2j ^<y-ol o]7>HlJl, c^q-. ZL afl^i Tlelfe, HB^i(370)^ 

HbTLoH zjcl-. «1 nfl-g-ofl, «ll^(360)ol H^^-ol^, ^}<a- ^-^ofl 21*1- -?-Al^- ^ 7 V fflTfl «th «H cfl«H, 

^H<1 Si<H^2l Hfl^(360)ofl>Hfe, ^f 10 !] 21S11 ^-^1 £££12-5., Si"*}- ^*>2l <^«j=ol ^ol^cl-. 

SEt!", ^ln^S ^^-(310) # ^f-§- 10(124)7} ^^-Sl^ ^^<H1^^, aVAl- 3fl^}(312)^- °>^Sl^ Sjjl, £^°1- 
(314)^.5. 'S- sHSJcl-. SE*>. "11^(350) ^ ^-§-^(110)0)1 a«-S)fe ^ ^^--§- IC(122)7l- ^S\^ 
fe-. t^HJ 3E.^^l-(352)'g- <43£l*l Stal, ^-^ £^s}-(354) °.S. C J: £l<H^^. 
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°\&7}x]3.. «11-S(360) * IC(122)7> -g^Slfe- ^ FPC 71^(150)<>1 ^sl^r "S^ofHfe. 

^(362)€- °>3s1*l ffl 3E«aJ-(364)iS.« Slo^i}. £tK ^(370) * ^^-§- IC(124)7> ^^if tg-* 

3! FPC 7l#(150)ol ^^-Slfe ^"Mfc. £^et(372)^- n}«S|*l StU, ^ £3 ^(374) £.5.^ 3<H5fl4 



°) A o V 4 £°1 *l*l*Rr 2£ £ ^ H^ofl l<HSl°l, 3-%Sr 7>Sfl^l^ ^<H| n}£*Hr 3£ *}&*\ 

*W **>7] "fl-gr^cK & Hfl^oj ^Tfl *>fe -f^S *>^, -f-^ 3^ ffi^r #^H1 

*J*1 «U> EEfe ^VAp^ £^a| t ^§Hr ^°1 H}t^!sW D J, ^^H^r. °il^cfl. ICS] -^^ ^ 



<>R V -° 3- 'S'S* «}2}- ^ol ( £ ^AlofloflA-^, £ 12°)1 M-Efull^- ^ f >fl^^E ^ (3 1 0) ^3 *Hr ^ £ 

^^(314) 21 °fl^l •¥■^•(34), ^ s))^ (312)°1 *^B*H -f-^ ^* 6 1 *>%^(202)21 <^«ofl Y a ^»£ <S 
^■*}o^ v}#S\3L ft**. ZLSli, SI °fl*l JHfr(34)°l -¥-2f 1A| *H1 # Jf-a). ^«£i^ ^-§-«Vj1, tb^, t^V 3m 
(312)°1 "frM-i*! Ajofl % «VA> <g<^ o.s.>H *}--§- 1!:^-. 



«m £°1, £ ^*HHHfe, % ^2} Sl^ofl ^ £3^(314)2} ofl^l *L«- (34 )-g- # ^4 <3^iLiS. 

^ ol-§-*>£^- 5S871 nfl^-ofl. £ 12°1H, «*} 31^(312)2l- ^l-^-Hl-(202)21 ^-cfl^ol ^^] 7 > ZL 
5] &9l±S. ^^JL SHS. ZL ^5-^" ^1 ofl^l -¥-§-(34)21 a. ol^o]^, ^ iaM> <^^3)- % A> 
«»H ^^^121 ^^1-71- ^7)^1 ZL nfl^-ofl, ^^121 fiA) ^>^3)- ^-^^ A>olofl/^ ^^Slfe ^^-ofli 



£ 10°ti M-Efvfl ^aHHa^, ^f- ^^-(210)^- t 1 ** IC(122)°fl 21SflAl ^-f-*>jl. AflzL^e ^^-(310)* ^^-§- 
IC(124)<H1 2l8flAi ^-^-S>^ ^ o.S SScI-. ^- oleltb ^Sl^l ^S. ^cj, £ l 7 «fl v+Bl-vfl^ bVS). 

^^"(210) ^ ^lZL^e ^^-(310)21 <y=^# l^ifr HHl-olal ICC126)<H1 2lsBAi ^-§-*>^ ^§S\ 

£ 17°fl M-El-xfl^. ^^g ^1(190) <>il *\&, ^ 7l^-(200)«Hl ^1- ^^-(210)^1 X^t^S. ^-^fl 

£1tt ^<HW £ 1021 ^-^1(90)21- ^*ol^l^, «J:21 ^f- ^^-(210)«>1 ^°.3.*f-*\, ZLelJL «>efl^ «V21 ^ 

1- ^^"(210)01 +^S J ?-El f zl-zl- <U#sM IC(126)«>11 ^^=1<^ ^MM £ 1021 ^1(90)21- 

^1*>«4. 

^^-§- IC(126)^- £ 1021 ^l(90)o11 51^a^ IC (122) * ^-^-g- IC(124)» l^^tF °1 "fl 

§-»fl, IC(126)21 #^ ^lZL^M ^^-(310) 2H1, ufl<d(350)* ?\*\*\ ^1^-(210)<»1|£ SJ 

cf. FPC 71^(150)* 21-?- SlSCE*! >8^)S.-¥-E^ IC(126)1- *H*>7l fl'S -53i «B^i(360) (37 

0)# Tl^A^ *^7fl 

^7iAi, ic(i26)7v eu-2i -a^ai^ ufl-a 5ii o i<»v*oii -a^ti-q-. ^ is* °i sj<>i*v 

°1 S^<H1 M-El-ufl^- H>$1- ^-ol, Aflnoie ^^-(310)€- IC(126)21 -t-^ ^oflA^ 2IAI7V ^-cfl£1<H, ^^^V 

^1 «fl^Slfe-c)l tflef^, u)lAi(350)£.S.¥-El 3^-(210)?V*H cflSfiA^, ^-§- IC(126)21 f-^ 3lAl7V 

°J"a §^^1 Y»S-**.a 90* 21 Z1-S.S. ^^SVZL, 5E?> 3l^7> ^-cfl£l<H, fi^-1 ^^^1 «fl ^1 ^ ZO. 51^. 



- 20 - 



§7)1^-31 ^-2002-0065381 



«l)^(350)o) ^*-8- IC(126)2l #3 Y*«£S <S#*Hr <8«H*1 H 3l*l7> f^*laL Sife °] <3 °* 

o) &*Hl 7l<^s>^l cflc ^3flo}^ ( d ead space) °]7] «fl-g- 0 H. °1 «§^<>1 ^.2.^. 1^21 cfl^ -R-e). ^ <4 

o) 6)21 #1-=- 7^7\ H «l-§-# i 2)1*1-71 4|^-o)ch 5Etb, ^§-§- 1C(126)21 #3 ^ ^ = # ufl^( 

350)°1) COG 7l#°fl 21«fl ^^ v *l-7] fl*IMfe. <Hii ^£2) 3*1*17} «^7l nfl^-ofl, ^-§~g. IC(126)2] ^th <3 ^Ml cfl 
^-2.3. 31^11- *d|S}fe- 5Jo)c1-. 



£. £ 17<H1 q-E^tfl^ «a?^8 #*l(190)o)l 5ft °H. 3^(210)21 7B^7> 3£ SW^. tiRig- ^-f- ^^(210)# tL> 



5&th £ 19°fl M-BfMlfe «>21- ^-8- IC# ^ ^^(100)ofl -a^*}^ e}°J1£ 3-§-^" *r Si*}. ^r, °l £ 
^ofl >4E}-tflir ^l(290)<Hl^^, ^-g- IC(l26)7> ^ f-2} 7l#ofl ^ «fl FPC 7)^(150)^1 $X^\. 
££, TAB (Tape Automated Bonding) 7l#* ol-g-*}^ ^J§~g- IC(126)# ZL tfl^ e)JE°ll ^S}^ tt*&. *l ^ 

(ioo)4fe- zl 2)«§^ el = °J ^th*Hr ^ o.^. oi&itb ^ofl^fe-, $t±^7\ St^ofl o^eh^i, KF 

C 71 ^(150)2}- 51 ^ ^7> ^7>*>7fl £ch 



W #*|2l ^Al<^l 5) 

£ 11 ofl M-El-ifl^ ^ ^l( 90 )ofl floHfe. ,3- ^= ^-o_S. °lf-<H*lTr (303)^.3.^ *flS-t ^tt 3J-§: 

°1 -g-JK*l ■& lfrfl ^ 0 l^°fl 3^3*1 ^ 31, iToq-Sn 2 o 3 -l-4 ^l-i-^-^rS SI^. n«H^ ^-g- 

*Hst(303) 4St ©l*^ ^^l«m<H| tfl*H ^^th Si, n^-S- ^l^r 2):&a) 

£ 10°)] v+EKflfe ^ ^1(90)2}- f-°Js>7l nfl^-ofl, <*|.7Hfe MI^M"?! ^^l 1 -)- «1)4J ^-t" ±3. *H 

S. & -^Al^H v^s. ^1(390)0) ^^g 2)1^(100)2) X^^-fi- ^^tb ^-^-2) ^ M-E^ 

M)ol $,(4. Stb. £ 2l£ Hfl^ ^ 7)^(300) ^ IC(122, 124)7> £ §"3°1'4, FPC 7l^(150)o) ^th 

©11-2) S^ofl^, SM^(303)^r £^^«.5.^21 w>A> 21)1*4(3 12) °1 M-, *^>^ £^^"(352, 362, 372)2) U 

^# %^l?l7l ^SHAi D >^S)^ %°\}*\ £ 11°) ^HSJ nRV7W^l^. ITO>4 Sn 2 0 3 4 ^ ^ 

^as. ©i^H^i-fe. £ 1121 A o Vo l*>4, - 

o] q (303) ^#*>^ «V2)- ^-6), f-^ S.^5)-(314, 354, 364, 374)4 -§-<ti HS.^liofl 5)^^, o]^2) 
£^e)-2). cflet ^-«a WS-S. 3flE)^S)«H Sic)-. 



^. ^a)oj1<h] ^-t!- ^ A o v 2) A oM)Sl Jiid, ^ SiaflS, ^lZL^lS ^^"(310) fe, £ 20ofl *4n)-tfl^ h>S)- ^o), 

3))^(312)o] *W^(303)4 W £^5)"(314)ofl 21 *>«^ ^H4l^H)JL, -f-^ £^5)-(314) ^ ^> nfl^ 

(312) ©.S.-¥-El <a^-s)^ ofl^l ^--S-(34), ^"3 ^S- 0 ] 3}^le|(303)o)l ^^^c}. o] nfl^ofl, ^lZl^S ^ 

^-(310)^- Tflaofl Sl«fl^ ^Aj^} *>^h)-(303)4, 3))€(312)4, f-'S £^^(314)<- ^tflS 2% 
=?-2l7\ ?)c)-. t^, Sfl^i(3 12) -8-. £ 2121 u+Elifl^ 1C(1 24) <HH 21 % ^ = (12 

9a) 21-21 ^ 3)«1-£S ^s§S\o] 5jt^. S ofl^l ^.^.(34)^. S a) a)21 % ^-2f ^ 0.5.^ ^-§-^. 



u)-g-ofl, ^ ^1*113., IC(122)21 #^ ^ H9a(129a)o||xi. ^-f- ^^-(210)42) ^j^- ^-*^1 «H^|2l^ "11^(3 

50)0)1^^, £. 20 ^ £ 21<H) <-fE)-ul)^ ul-Sl- ^-©l, iftAHj £^e)-(352)ol ^1^(303)4 W £?!^(354)<H1 <!)*} 
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«H 4£4)$£|jL. 5Ett Jf'g £.3^(354) ^ «*Hj £^^(352) "d^sl^r °W *>*1 ^ (303) <>1] ^S} 

^£4. o] nfl^-ofl, «!)•*] (350)£ «W^-(303)4, *Sr*V§ .£^^-(352)4, f-<3 5.^^(354)* ^cfliS. 
«■ 3# ?27} 4*1°J-, <>1 % £3^(352)£ °J4(114)# A^. 3^(210)421 ^tf 20 

#2:) ^ IC(122)ofl^^ ^^ *t *§2.%$] ^ 21#2.)-|r 4*H ^431 



q-frofl. 41 «*3.. FPC 7l#(150)42} ^VS-^El IC(122)2l oj^ # 3 = (129b)*W Hfl^fe afl-a 

(360)<>tl^fe. £ 21°fl 44Ml^r 45}- ^o], i#4(362)°l *l-44-(303)4 £34(364H 21*M 4>H 

4)43 jL, 5£t»: -¥-^ £34(364) ^ •JV^ £.;*}5l-(362).° 3.^4 ^^fe °1I4 ^& 0 ) *>44(303)<i ^^i-^- % 
A 334. o) «4I1:<»I. «fl^d(360)^gr 5V44(303)4. **H9 £34(362)4. £34(364)^- ^tfls. 4^tb 3^ 
?2:7\ Sl^uV, o] ^ «VA>^ =^5l-(362)^r £3 A 3 °J4(144)"t 43 FPC 7l #(150) 4 4 Jf-g- $ ^-§- 1C 

(122)°fl44 ^ >3H(129b)44 ^ 44°=! ^4H 



Ml Sl^S., FPC 4^(150)44 ia*}3.-»M t 1 ** IC(124)21 <y§| # tl£(129b)44 *D44fe «I)3 
(370H4-^. £ 2121 H3.3. 4441 44 *°1. *4"$ £34(372)4 444(303)4 ^ £34(374)<Hl 44 
4 <4»£43l4ui. atb -f-^ £34(374) ^ 44^ £44(372) ^-S.^ 443^ ofl*] ^-^c»l 44 4(303) « 4 
£^ ^44. 4 «fl€-ofl, 43(370)£r 444(303)4. 44 A 3 £ 3*}- (372) 4, £34(374)-i- ^i^S. a)* 
4 3# ?27} 444, 4 ^ 44^ £34(372)£- £3-*<3 44(144)* 43 FPC 44(150)44 4^" ^f-g- ^ 

-8- ic(i24)°H44 43 & «}H(i29b)s}-3 44 ^-§-1- 444 ^444 &4. 



a. £ 20 ^ £ 21°fl4-b, ^-8- IC(122, 124)4 44 Jf g-44 FPC 714(150)4 4# ^g-^Wxr. *}*]^(.303) 
4. *M ^^(314, 354, 364, 374)21 2*°-S. £)<>1 SJ^1 D J, cl^ofl cfl-t!*}^, °]^. tt^* 1* S><^£ # 

£tb, ^- ^H<1 $X°]^\. *M1^(303)^ •f-'g £^^"(314, 354, 364, 374)4 -f-<y *$*jr°] ^cf. 

=■1 ^€-<>ll. £ -SMHM ifl^S] 5.A1 E 3 ofl q-Ei-\B ol^2i ^[ahisi ^^-51- =e!4. 

SEt!-, £ 20»fl M-4^fe -M^HHl ^1^ 3J11(100)->11 Si^^l. ^-f-8-lcS) -a=S- eil-21 £ 
5°fl vmvH °1S ^^H121 ^-Tfl 

(^12: HS-^li) ... 

cl-g-ofl, S. 20°fl M-El-Mlfe ^ s)l^(100)21 JflS: S.S.^±, # 71^-2] ^la HS4|^°H S. 22# 

#2«>^ ^^t!-^. -f-a, £ 22(a) ofl M-4-Mlfe tiV4 ^-ol ( 71^(300)21 vfl^ ^^»fl. ITOM- Sn 2 0 3 -§-4 ^ ^"^ 
^VSll- ^n)El^ Slsfl SI^SH «W^-(303')* fl^ft 1 *. *Mf*W. -£ 22(b)»fl M-Hl-ifl^- w>4 ^-o], ^ 

^*11 £Efe ^r-a-^^S. aV7->-^21 £^^(312-)* ^4^^ ^^l 2l«fl ^^cf. f£, ol £^#(312 >)°fl 

£ 1121 ^1(90)21 o>^7>X|21 ^-fr ol^-^- ^ °}ch 

^l^SH^, £ 22(c)oll M"4M1^ «>4 ^-ol, *W^(303')^ S.^#(312')^^ iS&l4:I12fl3l ^1# ^ <H1%' 

7l#* oi-g-*H ^H^^^^- °1 ^^°fl ^^A. < 8«H'Hfe **> Jfl€(312)<>l S^SIjI. 3.M 
A ^ i^2}-(352, 362. 372)«>1 ^^€^1". 

^71^-1, -g-^ ^^■l-'il SWHl"(303')4 £.?!#(312') <> 'l^^, ^d^Wl- 4 v «>l*>7l «fl€-°fl. A J-^l«>7fl^, §Wb1( 

SOSOJi^i i^#(312') ^o] oH^l£)7l 3^ "HH 1 -§- 0 -^# °l-§-^^, £^^(312 • ^^±3. °\] 

^ Sicl-. S, ©lslt!- -Hl^^ofl^fe-, ^^als °a-il 54%. 3:^ 33%, 2:^ 0.6%, M-H^ll" *S 
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°) S. 22(d)°fl M-El-qife «>3 Qo], no f-3 £.3^(314 •)"§- -§-<Hl 3*il IJsHM-. ^32.. S. 22(e)°H 

i4E}ufl^ ^o}, SV*13(303')4 ^t(314')l 5.5.3£:2efl3 7\>£ ^ °fl^) 7)#-§- ol-g-sflAl f-Ajofl sflE^*} 

*M3(303) ^ ^ £#3(314) °-3.a1 ^^tb^. <>H ^IUdS #^(310)°1 ^3*1 3i, Sa| <3 

3 #°1H^. S}*13(303')-|- (303)^.5.^, H^*(314')* W £33(354, 364, 374)3.^, ^ 

afl^t^. °H1 «fl-id(350, 360, 370)<>1 ^37fl 



°}7H. ^ £#3(314. 354, 364, 374) ^ «}*13(303)# nfl 1*4 (3 1 2) >fr*V8 £#3(352, 362, 372) 
iLcKE B.A W £#3 * ShM- ifl^oiq. ajA^ JE^iS.-"?^ fc^-SJfe- »fl# Jf-*o] *MBK303)o| 



£, n. o)^»)l «gsfl#£- ^3-cr. £ 15°fl 3-3>d °1#3 -a^l^lSl- "\#7}*]°)JL, £ 20^1^2] .5L 3:3(307). »11^N-(3 
08)-§- ^cfle. %^S>^, W «fl%^(308)ofl a)*?} ^21* ^A)tH}. <>] »fl# 71^(300)4, B R^i afl 

*§=3(208)<>fl Bi»8 ^211- Bfl'd ^ 7|^-(200)# £#^J 0 J^>(114)« 3^*1 -g-iWJ U-§-*fl(110)<>fl 3*1) # 

^■*>Jl, SEth #*°fl 7>7>^r -tfEflS *1H H-g-Afl(110)3 n=f- «!#(160)-|: ^«a«-=k H 3--§-°fl. ^^.a 3 

1-3^, sfl^ 7fl^ 3-#*fl(112)S U^t*. ZLSjjL, ^-g- IC(122, 124) ^ FPC 7)^(150)1: ^#^-.±3.3 , 

£ 10°fl 3"3M)-^ ^Al-msj- o>^7>^1S1 nfl^(100)«>l €=h 



£ 20°fl 3-3^ -g- n^a^, £ ^ = ±s _ c]^.o]^ «Va> sfl^(312), St^VS £^(352, 362, 372) 

o] iffl Jfug £#3(314, 354, 364, 374)°fl 2l*H &#*1 S^U, £th ^ S^v] 3 # *}#33- ^ £#3 
AW°fl <>1 ffl&^l, , a^^r ^-71 ^fls $ ^ -i!r^-&^ £ 11^) ^a]^ 

il- «1J2.«><^ nfl^-ofl, ^1^^ Tl^Ai ^-g- §-S] %lojo] ajTfl^^. 

at>, £ 203 -a*H«1Hfe. *H3-(303)ol ^ ^SHH ^7}S\°] $L*}i&, ZL aflE^ ^£ ^ £^B}-(3 
14. 354, 364, 374)2j- ^-§-Hl7| ufl^ofl, £ U 2] ^AHiJ. «lJ2.«><^ =S.^>i7> 4^S>7l| 5)±r ti^. 

atb, £ 203 ^AHoMfe, ^% Vo fl cfl«fl^£, ^^-^ o)s]^ 3 %. f 2 £ H|7l Kfl-S-ofi, 2# ^i°J S. 113 

-a*H^ aias}^, ^-Tfl ^ ^ $X^. a, tj-e 3h-§- 3L4°fl cflsflA-i^, s. 113 ^Ai«Hi3- oV^>7>^cf. 

^^13 -a^i^i 6) 

4i74-f ol-§-t><^ <aj^^- ^-f-sVfe «fl^.^A.^ ^ofls. a}^-^- ^ cf-§-ofl, ^e1«. 

afl 3«flAi ^*>fe ^3 «!3 ^Hl ^-fr ^l-§-*>^ ^^ofl tflsH ^^*>7ls. *>c}. 

£ AjAHHl^ij, i^>£] «a^lS^1 2>a-x}^ ^-f- ^><y TFD (Thin Filmed Diode : ^3 iLE.) ■§• «>1 

■g-*>7l5. <|cf. 3Et!-, £ -SaHHI 4f ^1^, 3^21-^5-^. £ l°fl M-3\fl ^i^ #*13 f-°J*>7] nfl«-ofl, o^7l 
ufl^-ajo] ^^-olu|- afl^s] ^Ai o.e_ 5^ -a«g^7lS tb^. 

£. 23* -S- ^)^o\) o+€- sfl^°fl sflgfl^ R> G, B3 *t ^\ cfl-S-s>fe Afl 7fl3 SA] £12) S<a«>fl 3«flA^ 

ir 1^ -g-^3 ^2:1- q-EMU Sltf. SEt!:, £ 24^ £ 23<HH 3 □ - D *i ^ >43-^aL SJcf. £ 23 

oflAi, ^. ^ahi3 sfl^oflAi^, ^ 71^-oflAi (2ioo)<>l q x*«*.a «**H ^ A J3^ ^ 3 @. 

«fl^ ^ 7|^oflA^ cflo}ElAi(3 10 o).. a -tl^Ajol <S ^V^=ol Y u o V ^-5-S "S^SH 

ZL3H ^A}>a (2100)^ cflolE^(3100)3 ^ ii*> c«-S-*H. 4=^3 ^a>z^^ ^3 ^± ^^"(330) 

ol il^A ufl<gs]^ o^cV. o] ^ <£*H^ afl<g^ ^^-(330)«1 A 2 * TFD (320) # Tl^A^ ^ 7fl3 

cfl°lElAj( 3l oo)^ ^^-3«H $m. -H- ^Aloflofl ^oIa], ^A>Ai(2l00)* ^*-8- IC(122)»fl 33HA-1, cfl 

°lEiAi(3|00)£ IC(124)ofl 3*flA-1. ^^th 
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^Al^ofl °}o^1, TFD(320)fe «fl^ ^ 71^(300)21 S^°il *§^sH <£ji f *Q i TFD(320a) ^ ^1 2 TFD(320 
b)» SHr*}. 5Eth TFD(320)fe- ^<?t^ S> *M*K303)2l 3.^ *<H1 Si^. «:* : §" 

oQ 2}tf|H fl^g ^ ] ^2]-(3116)4, °1 *l] 1 ^^^(3116)21 ^W-^-S.^ *§^€ 3^(3118)34. 

°1 ^S1«H -MS ^ 2 ^^(3122, 3124)# SHrC}. 

^ i -=-^(3122, 3124)£ S¥ £ ^ ^£ «*H0 £^^°1»1, *il 2 ^^(3122)^r ^cflS. dMe! <!d (31 
00)21 <a^-7> SlJl, ^1 2 ^r*J-(3124)£- Slit 3^(330)* ^*K=- <ftAM3 £3^(3320).° S SH^ 1 }. 

TFD(320) % A 1 TFD(320a)£r 01 °1 (3 1 00) ^0.3.^3 JSL^ r^1d|S, 2 ^f«K3122)/^*isK31 18)/*fl 

1 ^Bl-(3116)ol £)<H. ^/^^^1/^21 M1M *fl-§-*}7l m^-ofl. a ^£ ^-f 

«1^°1 

*)1 2 TFD(320l>)fe El -£(3100) #-5.3.-^ ^ ^cflS., A 1 ^^(31 16)/««s}-(31 18)/^ 2 
Bl-(3124)ol S]j1. *fl 1 TFD(320a)2l-ir #^21 ^ ^cj.. nj-e}.^, TFD(320)tt ^ 7fl2] cH.fi. 

H £*l~t *13. ^Vcfl -2)1 ^Efl7> SI 71 nfl-g^l, *>i42l ^Vf- °l-g-*Kr ^-fi). HliE^, ^-ft 

21 al^d^ ^ol tfl^v^Hi^i ^t^.. 

»HH El -ii (3 100) 21 °J-¥-°J «Jv.}^ £3^(3120) at, *1 2 ^^(3122, 3124)^. Sl-i ^^-(330)21 ijUHj £3i^-( 
3320)£- £ ^El^tt ^<=>1^. =1-^1, -a^H«HI>Hfe. °ll-2l A°] 2]Jf- a icf-Sl^l &£-it IT03. 

°l-¥-<H*l*r W% £3^(3140. 3340)<H] 2l«fl>H iM*l Sl^h t>"€, ciHEl^(3100)£ *}*m(303) °. 3.*^ £^cfl 
S., ^^"(3112), ^^Bl-(3114), £3 Hi- (3 120), ^ £3 ^(3 140) .2.3 sMS^. 

£th £ 23«W. X^^3 ^*Hf «8°fl ^ ^-^21 Sl-4: 3^(330)^ AA &<Q. «8S1 (2100) 4 

cfl%t*>al ^4. °1 ?4 (2100)^, £ 12<>1| ^El-vfl ^HoJ Si^A^ ^-f- ^^-(210)2}- f}^7^]S, ITOS. «1^-<H 
^ir ^e^ola f-tg ^^-0!^. o] ufl^-ofl, ^A>^( 2 100)^r Sli ^^"(330)21 cfl%t ^^-0.5.^ 7l-^§>7fl € 

^. 

nl|.^, *!H1 cfl-§-S>^ _g.i£o_ (2100)21 tHlolE^(3100)2l 5L^> ^ofl^i. Sfl^ 

(2100)2l- Sl-i ^^-(330)21 ^>A>ol<Hl ^ ^ ^^(160)<H1 2]*H ^3X1 



^. ^AHlofl o}.^- ofl^ afl^^ ol^ ^-ol ^51<H 5U71 «fl^-°ll, cflol el ^(3100) -HI -?l7>£lfe cflolEl gtf 
°], TFD(320)7> ■& <$n5. sl^ ^A>^d(2100)<Hl tl7>e>^. SR^ ^K}( 2 100) 9i "fl °1 3 ^ (3 10 

0)21 i£S> cfl-§-«>^ TFD(320)7> ^3. slal, ^- € TFD (320) ^ -§^°t, «fl^ - = 

?J ^ ^ 0 J-21 ^>«>H1 ^i*>7> ?i*> ^, ^r*Hd(2l00)°1l «l^i^ ^>7l-*>^, sfl 

^•TFD(320)# 2.2. ^^S. *H£, ^]^. 



°)7]*\, ^ -g-^=ofl ^ajEl^ ^eV^ofl ^(160)2] ^ v Efl7l- «^5^Sl7l Bfl-g-ofl, Jg (i 2 1 ) (£ 11, £ 

20 #^)* * A >^ ^ •H'fl 3JoW£. « ^ «*|-«tl.. ttl-el-A-1, *m #<£o] 

<a7>Hl^^- nfl21 cflolt^ ^<a-<Hl SlSflA-l, Qfl^ -g-^oflA-lo} 4?%^ ^H^-jO^*) ^^o^ ^ 

cf-g-ofl_ £ 23ofl L-lE+«41^r ^^HHl n*€- n)l ^ 2] ^sl. ufl^ ^ >l*ofl °l-^*>^ TFT(320)21 ^ 

2: a^Ao) cflsV 01 ! £ 25, £ 26 ^ £ 27-& °] A3, El^l^t <4e}MUL 5^^. 

£ 25(a) »fl >4 El Ml ^ u> ^ ^-ol, 71^(300)21 vfl^ ^^ofl, Ta 2 0 5 «4 Si0 2 ^5lEl ^ f-ofl o, 3)) ^ajgl-Tlul, 
^BlEl^<g £l*it.> l!-!KTa) *!•-§■ "a^^-iS*!. «Hel-(303)# ^^t!:^. 
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3]^«1H, £ 25(b)<Hl >-}E)MKr 4Sf £°1. *M«K303)21 -tf^H X] 1 ^#(31 12 •)-§" ^^4. <*7]*\, *\) 1 ^ 
^-■t(3112')2) ^^MlSfeTFD (320)3) -§--£°fl 2)3lH 4i^s)jl, .£-§-. 100~500nm ^£^1^. Stb, 

*1 1 ^r^(3112>)2) 2:^€r. %^^!(TaW) ^-2)- ^ 

X| 1 ^^(3ii 2 .) ol-g-*>^ ^oflfe. ^BlEl^<aolL+ $ ^z[»] f-ofl 2)*fl 

=r $1^. St!", *1 1 ^^*(3112')^SAi °l-§-*Hr ^^Ml^r. ^-g-9j <&!M1. SHI, 31-^1 1- 

e) «><!], efl^, °lJ=-§. t nl^ S -§. ^-j^ ^ ^7)^s.o])a\ xi 6 ^ ifl*l XI 8 ^<Hfl ^*Kr *^7> ^7}Qr\. 

°1 37> ul-Sj- S-o], ^i^o] bV^-^sI-ji, n w]^, ^^nfl, 0.1-6^%7> ti>^s>cf. SEfh 

°lf-<H*l^r 1 ^^(3112-)* ^*>7) S)*IH^r, EB!-§- 0 l-§-tV ^i^&l^tgoli^, s^b]^ 

SEth £ 25(c)°fl ^-Ej-vfl^ aj-s]. ^ol, 3E^f-(3112')*. 5Se)^ll2flB) 7l# ^ 7l<## <>l-g-SH sfl E) ^ , 
cflol&l-tl(3100)2) 2)*}%-o] sq^ ^<^(3112)2}, Sfl^ ^"^^(31 12)^S.-^-E J l £-*l (##)£) X) 1 ^4^(3116) 

Tfl^BlH, £ 25(d)°fl M-E)-ull^ «>*)- tfo], XI 1 ^^(3116)5) -£3W1 2)S1H -tHHM ^^^"(311 

8)-§- ^tH}. °1 nfl. c)lolE)-^(3110)2) ^}%-<>] £)^r ^^-(3112)2) ^§}-£)i, "}&7}x}3. 

(3114)°1 ^€4. ^«ae)-(3118)fi) ^ ^.jjfe n -g-£ofl o^sfl^ 2}^t!: <d^£)ol, £ ^HHH^r, «^l^cfl i 
0-35nm ^£olc}-. 

TFD(320)7> *ll 1 TFD(320a)£f *i] 2 TFD(320b)21 ^- 7flS. ol^f-<H*l7) nfl-g-ofl, *}u|-Sl X>M 5. 
s<Hl cfl§>^ 7flS) TFD-fr °l-§-*V^r yliiS}^, ^°1^(3118)2) ^ JMfe 712) ^Sh^S. ^<>\^. SE, 

-tf-2Hl ©l-g-E)^ ^^abfiSc^)*, ^5)^1 St^l*. ^l?i=fl, 0.01-0.1^%<il ^-tt ^r-§-^* °l-§-^ v ^ Si 

nl-g-oH, £ 25(e)»fl >4^ufl^ ^-o], ufld) B)^l (3100) 3 J?-*, ^ ^^^(3114)^1 S)3fl^ go^^ ^5]-(3 

112)-2.S.^-El ^<a^(3118) § ^^-OllO)*, H 712:3. s)fe XI 1 ^^(3116)3)- % v *l] XlTltJ-c)-. °1 

ofl nf^ xi 1 TFD(320a) ^ 2 TFD(320b) <i^i ^-§-s)^ X) 1 ^^(3116)ol ^016)^(3100)21- #7]^±3. 
-g-El£)7ll *cl-. £, ^ -¥-£-(3119)3 X|7H cflsfl^^-, <a a v}-a)^.S. ol-§-5)^ iJEEldmsfls) ^ ofl%i 7l^ol ol^.^ 

Til^SIH, £ 26(f)«Hl ^B)vfl^ a}£j. ^-ol, ^ t^XI ^^S. 3 £3^(3120 •)-§" ±*\^^ - 

2)Sfl o] £^#(3120')«i cflSfl^^-. £ 22«H1 tfW ^1 <>)1 XI ^ ^ 2) £^i#(312')4 * 

°i-§-% v; r sa^. 

SEtV, £ 26(g) oil M-El-Lfl^ ^-ol. ^^^O^OO-i- iSelineflBl 7l# ^ <Hl%i 7l## ol-§-e><^ oflE-)^*>ji, 
tHl^l El^OlOO)^^ 2) £^^-(3120)3)-, TFD(320)ol]^21 XI 2 ^s)-(3122, 3124)2)-, 3}± ^^-(330)<>11 

^21 tMV^ 5J- (3320)-!- zl4 ^-ytbtt. 

TFD(320)2) ^1 2 ^-^^(3122)^- *a>^ £^°1-(3120)£.S.-¥-e)21 -g-7l ^H, ^1 2 ^«1"(3124)^ SB; ^!^" 
(330)2) *A>^ £^^-(3320)^.S. : ¥-El21 ^-«-<>lcf. Stb, £^*(3120')* ■D^I'd* "H. ^^^^2) ^ 
£^3(352. 362, 372) (£ 13^^)£ f-^ofl -g- -g^HH ?;^^2l Sl-A>^ £^^(3120)^8- £ 11 -f-<HI 

l+e}-^ ^AHoil $i<HA^2) ^VA^ £^H1-(312) o.3*l °l-§-S^. 

5E. °11-21 SVA>AJ s^aj-on cflsflA^, ufl^ol ico)ul- FPC 7l« -f-ofl ^*h5lb 31*}*) ^^Hl5i^- £)<H 
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44<4 £ 27(h) °fl 44^ tf}4 ^-o], JTO 44 Jf-^44 4£r £4#(3140<)* ^44*8 ^ 444 
4. aelJi, £ 27(i)°fl 44M14 44 £4#(3140')4 iSelineflsl 7l# 4. °fl^ 7l#-§- o)-g-*><^ Bj)4^4 
4. 4 44 1-4 44 444 £34(3120) ^ *1 2 ^"44(3122)4 43*1 4£4 £34(3140)4 *§444. 
»}t7}^ ijMpg £34(3320) 4 ^1^2 444(3124)4 43*1 4£4 ^ £34(3340)4 *£444. 

£4. £34(3140')4 ^4^4 "H, a ti^°fl 4©142l ^ £34(354, 364. 374)21 44°ll cflsfl^S., zj-zl- ^a} 
4 £34(352. 362, 372)* 434 4£4 ^444. 



S, H ol*<H] ^sfl^l^ *1|£ cfl444. £ 154 £ 22»1| 444 44°ll2] u}# 7 }x]tl. a £ nofl 

49 3.^4(307), ufl%t^(308)^- £4^13 ^444. «114 ufl44(308) °1| 4s)* 4*144. ZL 44, «H4 4 
714(300)4, 447>43. 444(208)<>fl B^i ^5]!- 434 Hfl^ % 714(200)4 £34 °J4(114)-& 34*1 44 
44 ^-S-^flCl 10)ofl 4*11 444 al, £4. 34°fl 7>44 43)3 4©}. 4 4*1] (110) 2} 7114 Jf*ol|' ^3(160)4 
ffrth ol nJ.-g- ( ^4-°-3 511-31, sfl^ ?114 444 3*1*11(112)3. 4444. Zl^JL. tHf* IC(122, 124) 3* FPC 
714(150)4 444fe £ ioofl 444 °-S3 44(90)4 447>421 ^3 bH1(ioo)©1 44. 



oI^Vjt). ^-o] ^Al^oflA^, TFD(320)"H142l ^ 2 444(3122, 3124)4, 31 ©1 4i (3 1 00) 4 444 £34(3 
120)©1 44*3 £34(3320)4 l-^^ofl ^444 nflg-ofl. ^ HS^a;} ^ pfs. ^-^Tfl ^©143 
(3100)4 344°1 44 444 £34(3120)4 £444 ufl^-ofl, ZL «H3 34©1 ^SlTfl €4. 

£4, 4 44°1H 43.4, ^ 2 444(3122, 3124)©14, 444 £34(3120, 3320)4, 44, 4 44 4©14ir 4 
44, ufl3(350. 360, 370)"H1^21 £^^(352, 362, 372)4 ITO ^ £^14(3140, 3340)^1 

2W Sl-f-S i#Slfe "ti fflol m«H*l7l "fl-S-ofl, ^ • ^Hl ZL ^4, ^51^* V^l^ 

£, ^^Hlofl Sa<H^2l TFD(320)^r, J^* ^-¥-(iEA) ^ tfl^S)-*>£.^-, ^ 1 TFD(320 

a)4 *b 2 TFD(320b)» ifttfl ^o.S ^J4 ^ ^©1*1^. ^fl--^ 0 J- cfl^lA^o] n oj-s. 7 j-*>7)l 

A^S14 ^ ^©m, 7B2] TFD* °l-§-*>©^£ 3£ lr€-°14. 



€-aB. -a^l^ofl 5U©1*13 TFD(320)^ 2<S4^ iflfl i42] °JeiH4. ©1 «fl-S-«H|. « ZnO(^<»> . 

©1) HflBl;iiE|4, MSI (Metal Semi - Insulator) ©1^-th ^©J ±*\ ©1* 4i4 = ^flf- ifl-tfl 

££^r ^^tb *-*»-2^^ ^4^! 4t4SAi ol-g-*v^c ojc^. ^t!-. ©1* 2.^4 S J ^4 21 TFT(Thi 
n Film Transistor) ^7># o}^*}^, o|fofl 21*fl ^H^L. 2* ©1* 4i4^21 ufl^oi oj^. S ^ ^^.ofl, Bfl^i 



£ 23 31 £ 24<H1 $©1*1, £^4(3320) ^l 4^4^- ^ £^14(3340)^ £44(3320) ^-4£ £ 

4 S^4j1. H "t)^-°fl. Jf-'S £44(3340)21 ofl^ Y^-(34)^r 44^ £44(3320)21 £l^-°.3 44=14 ©J4. ZL 

elua °1)4 -¥-^-(34)21 >1^^, £ 244 44M1^ 44 4©1. 444(303)^1 4^-=l©1 $i4. 

^- {jAH^fc, £ 24*11 SHi-S RS- 44M1^ 44 4©1. 44^ £^14(3320)©1 44 S>1 *H 4 44 ^i 1 
444. £4, ^ 4©ls. (25)3.44 21 44 ©1444 ^4 a4f- 4 "fl, £ 24<H1 ^S. ts. 44Mlfe- 44 4©1, °fl 
4 44(34)©1 4 ^4 ©.34 4444. 44 ^^(160)£3 4£4fe- 7l^* 44. 



£ 23°11 44M14 44 4°1, W £34(3340)21 °114 ^-$(34)^. 4^3(33) °1] 4^=14 4421 4 

Ai-zi-^ ^-sjoi S ai vfloflAi. *)sL 4421 4aj 4^3(33) 4 7>3 4421 4^ 4^3(33)21 444 44 2 el 
^4©-3 4?!£1©1 44. 444. 444 £34(3320)4 4^ 4^H(33) 4©l°fl ^114 £4. £4 n 421 4347 r 
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% €°a-Hi 2]sii^, >Hts. ^ ?i/£E^ as, ^±s. 3*i3<a sj^sw ^fi^jL *h:e. *W2i &a] hhia^ 

% -«A> °§<*S) <^34 # ^4 <3<*2l <g3°l Hl-t-ofl ig2}.i=. ^-^^1 Stfe^. H nfl-g-°i £■ AjAH)ofl 4 = ^, # 



(-§--§- °il • ^-i) 

£ liofl H-E^tfl^ AjAloflofl^fe., ^f. 3^(210)4 afl^ (350)21 £?i H-g-jfl (1 10) °fl 0 J*>(114)°fl 
2l8fl^ 43*3 §}- if -5J^s sM'S. ^-§-^(110)2] * #°fl t£S if-* £Ss}fe ^ «LS. sMs ^ 

th 

5Et!: ( £ liofl M-^VS ^(210)4 Aflzi'de #=(310)014, £ 23°fl M-eJ-\H ^A>4} (2100)21 cflol el ( 310 0) 
AlS. -tfcfl*} 1 ?} "ti^, 3^ 7l#(200)°fl Afln^E ^^-(310)* 5ESb «fl^ * 7l#(30 

0)ofl ^f ^(210)-§- 3^ «f 7l«-(200)°1l cflolEl^(3i00)* ^^H. «fl^ ^ 71^(300)^1 

^V^(2i00)# 3^0 « ^5. 5fltf. 

€3* °l-s-*Ml ^ a*l« *>fe <^ tj«H *r sa^. 

St!:, ^71^- ^H^Hfe. «q3°.3>H TN ^-§- ol-§-5S^l^>. BTN (Bi - stable Twisted Nematic) ^ , #-R-3i^ 

°fl£el^# tf^MJ^WM-. 3-^*} H fl<H|. ^>21 ^4 ^ 7>Al^-2l -g^ofl o)^ 

'§S.(^. "llfcSl Jl^e)o)| -g-sfl^H, -g-A}t- §-a}2} 3§«8*M1 

afl1*l?l GH(7^1>iS Jtl^S)^ °-^-§- °l-§-*M.£ #4. 



£th ■¥-°j7V Alofl^. <S];§ $A>7l- <y= 7l$ofl cfl*H Ufl'gSl^ ^l<Hlfe- ^ ^>7> 

<y= 7i«oii ch*h ^ h> v ^s. aii^^ci-fe 3^ii2.e.3.s! Hfl^)2i ^±3. *><^£ t2, 3<y- ^-<?i7> 

^a) wfl^. ^ SB 1 *, ^ 3L£^m<>l^ afl^ ^ #4. °]2l- ^1, ■& ^ 

fll^olM- ^-5-S.Ai, <Hal 7>a121 ^Jofl ^-g.^- ^ jflcv. 



(«l^ ^a1£1 a|aH1 7 ) 



£ 28^: ^ofl 4€" ^121 a 4* -a^HSl M-^l-tfljl c^7H eflAl*}^ ^ife- 4^ "11 

S^i ^21 ^^.^lS-Ai. £ 28<H1 >4 El Ml ^f ^-2: if 4o]<Hl ^1§>°^ ^HS. tj^=«>fe ^^-21 ii^> ^ 



£ 28^1^, £^21 Si-aofl 4^21 ^f ^^-(1 l)ol Y U <H8=J13. Hfl^E]^ X a o v ^S <a^sl£^- 4^^<H $m. 
£^2) °V 4=r2] ^IZLtlH ?}^-(10) o l X^^iS Hfllsl 0 ! Y^^S. ^^slS.-^ o>^£]c>l °14. AflzL^H £ 
^-(10)^- ^>a^ c^^o^ ^21 APC4(18) ^<H1 ^ t^t n -l °.S.Ai 21 IT04(19)-t: ^^£l<H ^4 

ITO^(19)£- APC5}-(18)21 ^ ^ g2 $34. IT04(19) ^ APC^(18)«»1 Stfe ^IaI 

(34)£ ^# IS -?KE*Hr * 



£ 28°fl >4ElLfl^ -7^1- 3>if ^. aJa1^]21 ^-^2^ #^z*o] 7^if £ 2°1| M-ElvH °-»^ ^1(1)2)- ^o.t^ t 
£ 28°fl 4 E} M| ^ ^f ^^-(11) ^ AflZl'dS ^I^-(IO) *5-£r £ 2»fl^ v+^iflfe- §4 ^ Afl^S 

^ ^aHI ufl*l€«^. 
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3^(11)4 ^U-ds 3^(10)3 5Lx\ *>q-Sl £aJ -E.es ^s>j7 f o] Sa| £eofl cfl-g-*}©! € 

Si €^(13)(£ 2#2i) Ml 71)71121 ^;h-^(13r, 13g, 13b)©l *>»4^ "}3€=K 5. 28°f|Al*r, *M2l " R" , 

^4)3 -^^-fr " C" , ZtBlJi ^2J -^#-§- " B" S^MIal ©jc).. s. 282) ^-f2] 2)3 €^2) ^ HflS* i£B} 
o]a Ufl^ol^ov., sj.g.ofl o^Ai 3 #2] ufll, o|*itJ. ^E)- Bfl«a f S*}o)3 ufl©| ^~§- *fl-g-^- ©it}. 

aA|2l ili Sa| £ Bi=. £ 2 oflAl #q °>>ia(33)oll 21SflAt f-al^o]^. ^^olefji °1 #^ 

3(33)fe €• ^HSl 5E 29^ M-H^-Mlfe «>2). £©1, *)A>2^ aA | £ es ^JJ^tH Sim ZL 

£H MH APC^-(18)©1 HD^m^. £ 29°)H^, APC^(18)34- ©h^H(33)2l 3*1 ^ ?))<?]■# M-eJ-MIjI &aL, H 
#21 .©-£21 ha|^ Ajel=£|ol ©(c).. 

£ 29-i M^Wlfe- a>2)- :£©1, APC^(18)€- &a| £e vfl2l ©JJf-21 ^a^,} ©) ^jif, 2 a) = eo} 

JM M1-S-*}©! APC3-(18)©1 *J^€ "3^, *r * «3^(17)* 7|£(3)(.E 2#£) .2.3.^3 <8a>3 ^A> 
*><H SM-S *>7l 3*> "3 ^-2.^ 

5.A1 £E ^ # «u> <3<£j(l7) ©12121 ^ APC^-(18)°fl SJ*M 3<H*1 <^ ©j©l. ^ IT03(19)2] °fl 

*1 ^(34) <H1 Ajcj-S}^ °§<*^ «j ^iSi^^ 2:^ #*1(25)C£ 2 #2:) M"2> 7l#(2)°fl ^ 

Jf-aq. HAH- *>7l <g^. ^ % «9 3-2.3*1 7l^*±t}. 

g. AjAlofloflAi^, # ^VA> <3^(17)4 % f-4 ©J«( 3 4)©1, SA] £J=°fl cfl-g-s}^ ©j«-§- ^S)*Hr 1-11 71121 * 
^ nV^2(33)2] 7fl^ ©J^# ^^Hr Ml 7l)2l «i ^* n*i* Sl^S>£-^ APC^(18)2l ^Aj-ol ^^§£1^ 

•HI « tfl, £. 29oflAi, SAl £.e vfl2l 7121 ^ -^-^-^ <£±. APC«1-(18)21 7>S. Hh* ^-fr AS. W±3. ^Tfl ^a^^-_o 

sai £B m 7)i2i « zi-zi-«)) cfl*>^ sfl-a- ^2i •a^s.^Bi Ei-<a-& ^+ . ^* * 

Bj- <g^(34). % «A> <^«(17), % ^ ^^(34)21 ^AicflS. n ^^o] oi^^-X| S)jl °icf. 

^"a*}^. a^i £^2) 2)- ^<hi e^*^, att ^ ^^tt l# aA) =s qi^^ aj.^^. ^ofl t «fl«3- 

2}Aj L ol ^- «VA> <g^(i7)B}. # ^2)- ^ .^(34)0; S)^ ojtj.. 

SEtb. 41 ^HH^fe. SAl £eo^ zl- nj-el- °l^s>fe fl- ^Va> ^^(17)^ % -f-4 ^^(34) ^ H 5-aI ofl tq-^ 
^«17> 7121 ^-7)1 £]£S i A PCBl-(18)2l ^a o v 0 ] ^^h)<^ ojcl-. o Sfei S a1 £e ^ y*^* ^^*>fe ^ 

€■ % «a> «g^(17)21 ^ol La 12)-, Sfl^- aj.«. % ^^(34)2) ^o] La2(= La2 • + La 2" )fe 7^2) ^7)1 £l 

ol*4* 0 l..€--a*H°l^l^. % ^^(17)21 % ^«(34.)o) g).M-21 XAl ES'iD^ «B^--aAl 
^* tH-ef <?1^*1-7)1 £)<>1 81) a a) £So]]a^2) ^ «Va> ^^( 17 )j!}. sg- ^ ^^(34)^ ^ cfl^ 

^)2i ^2) ^*>o)l 7l<?lt!- 59a>7> ^J* oVEfl2> £©1 s><H «^)^ ^ 

*>q-2) iEAl SB vflofl % S.VAV % <^^^- o>^*>7) ^■aJ_o S .^. j ^l^cfl, £ 30°fl ^Ml-b ^-a^ 

S. Ajzl-^c)-. ^, % ^-4 ^^(34)# a a) £e ^ Y^-^S. ^^S}^- = ^ ^^J^-S. tb^, «a> 
(17)* 8))^ ^ "3^(34) A>o)ofl ^^Sl-fe- ^^^.5. ^©lc)-. ££, £ 30°)lA-lfe, A^] a^v ^^$_a] 7}^ 

sfl©> * ^^o) sf^»l l-sl-4©! <9^(29) £.S.A^ q-El-xfl©!^ ©^cl-. 

^, <^^(29)^r 71^^ Ml * ** «^(11)4 /flZt^H 3^-(10)(51 2% V 2:)©1 M)^«B©> ^ ^^^S-A-) A^] Aj- 
€ ^^©1^. c^LK ^f- ^^-(11), APC^(18) 91 ^lZl^e ^^-(10)^- aSBldiiiefl3<m o)]%i ^-4 7)#<H) ^ 
8))A1 nfl^- ^^£3. 5i7l mfi-H, ^-f- ^^"(11)4 ^lll^e ^^-(10)0) aJ^) S nfl^g).^ cg^^. 

29)^1 e}H aJ!^*HS. ^-^tj-ji % v 51 cf. 



^7lA-l, ofl^g ^v^|s ^ APCS1(18)©1 £ 22) 71^(2)4, °V:±iH(33)7l- sJa^^ 

7)$(3)|- Aj^v^^ ^^<H1 ^©VtVc)-. ©1 ^»flA)4r, °<f 7l^lEl7V ^M1^©1 3*1 ^# ^«V^a^ sH^V 7 1^- f)e) 
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» ^^Hr -5M SltfaM'}. °1 «fl. "fl^, ^12: 421 o|4f :§-ofl ^a,]^ o o i 7 |^oj -tftflaH! 44 

A ^5-tfi}jL 7}4*]- 1 3. £ 30(b)4 M-El-tfl^ 44 4°1, &4 £1^ 7l^-*H°> 4 ^ (29) # 4 -f-4 "3^(34). 
a.c)- ^*)M-£.£.^r S. 30°fl $1<>M21 4^2] % if- 4 <3<*(34)4 £^ 4^3(33)4 o^aI, ^444. 



444. -B-efl X4 5ES3.4 7l^-8flo>^- <3<«(29) # 4 f-4 <3^(34)<>1 XaH) 7 ]<*|4 ^ .34. a aA ] £H 
4 44*}fe % ^4 "3 "3 (34)2] <23^r ftq 4^3(33)71- 344 Hfl4€ 4^, 4 S. 30(a)2l ^-f4 Uli*H 3 
4 €4. oMtb 71^2] 34 ^o-oflc, 4 44 "^^(17)^- 4^1 4^3(33)°fl Slsfl^ £44 

4 4-&4. 4, 14 iB<Hl 44s)-fe- 4 44 <3 "3(17) 21 <d3€r £ 30(a)°fl 4^<d! ^4** 4 = ^1 S4. °12)- 44 
£ 30°1] 44\H ^44^ 7Hg-2) ^4 i«>o| 444°}, 4 (34)21 434 44:4^ 44, 4 44 "3 "3 ( 

17)21 4*>4 &7| ufl§-°)|. J=4^ XA121 «!-g- 0 ) «a>^ a^lsi 4^*1- h1j!*M <Hl"7fl 44H S}^ 24 4 

4. X4 » 0 Vi)<H| «]«|4 H-^-ofl €4. 



©HI cfl5><H, £ 44°HMfe. 4 44 <§«(17)4 4 f-4 <S«f(34)°l *>i+2l £4 J=es. 45)4^ 4^3} 4 44 
4 44 °J^«>£^- 34 44(3) (£ 24^)4 4^ 714(2)2} AJ-cfl^^l 447} £ 31(a)°fl 44 

Mlfe aj^tb 34. ^ ^31 A o v 21 343.44 ;y.4 x44-° 3 454 ^84. £ 31(b)°ti 4^vfl£r 44 44. % ^4 °§ 
"3(34)21 434 44 4 4aJ- ^^ (17 )51 44.E. 4ih4?fl S^". ^. -S- <a*HH 21*>^, APC^(18)4 °li3 
(33)21 Aj-cfl^ol ^^7} o^^-u}. ^-f<H|£, % ^-4 <g^(34) S^r ^ tU> ^^(17) ^ ^21 ^a^H 

^ ^# Sltt t ^31, H Kfl-g-<Hl. 5^2> aVA>^ aA|s] AHoflAi X4 ^-^ofl ^>ol7> ^S>fe 3-1- U <M* =r 



5E«". -g- ^Al^oilAife., iAl £eo) ^ tq.^ «y^s>^ % ^VA> <g<3 (17)31- %.^-3|- ^ ^ (34) ^ «llt « >fiofl itl-€- 
^ol7> 7121 ^-Tfl Sl<H ilcl-. ol «B-Sr°fl, APC^"(18)3l- °>^2(33)2l ^cfl3<U ^^l7> <H ^"Id:* "fl-Hl. % B J A > ^ 
^(17)4 % ^-4 -3^(34)°] #±*}$r ^ ^Tfl ^ Si4. ^ 21*>^, a vt 

4^ a^ofl o^^ai S Ai ^-^ofl *>oi7> ^*>fe Ji4 ^-a*l ewik =r 51^. 

(°4^ ^12] a]ahi g) 

JE 32^ ^ ^121 £ 4* -a^l«Hl2l ^AJf- * q-El-vfloL 5U4. <^1A]§>^ <3)^ ^l^ pfl 

.ESJ^.^Aio|..6n^ 32»11 A>6]ofl ^1*><H Ais. cfl%t*>^ ^^-(11)4 -^Zt 

^iS 3^-(io)21 HZ} Jf-*, ^ SAl £s' if :g-§- O.S. t+4^al $14. 

^ ^AHlofl Sl^^'E, «Va>^ £^4*.S^2] APC4(18)# 3WRr ^ Aj-^^m- o_^ A ^ ito4(19)€- H APC 
4(18)^4£ ^-J2.S. S^Slal SlU, IT04(19)2l °fl4 ^(34) °- APC4(18)21 ^ Sal 514. ^> 

a]aH)2| °114-¥-(34)fe- 4^3(33)2) y** ^£4 J9fl«V>H <^^=1^ 444^ ^4^-5.4 APC4(18)21 4^ 
ofl S^si<H $14. 



ajahi^ 441- f-4^ a ah a>-§-4^ , iro4(i9)2l ^14^(34)^ 4* is -8-£4rr 

^•4 4-§-t>'4. ^4^H APC4(18)°1 #^ 4^3(33)<H1 c»4^ ^^17> 45-^4^ *H£. 

n ^5-^21 271 7V 44 ^§-(34) 21 3- 4=r 4^°l T d. n APC4(18)£- 4^3(33)^1 4^ial 44fe 
^-f ^ S14. 444. APC4(18)4 #1^1 015-401 >g^oili 4 44 ^2] 4aj4 * ^4 ^<^s] 42! 44 

•KM €• "a-H^l tfji. 431-4. "&4 i4 44 *4 a 4 4^ a>ohia-i a 4 §^ofl 3 >^47> 4^s>^ ojoi 

Si4. 
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A^H^Hfe, s. 29°fl M-E}^ <S*H$r <£Bl, APC5]"(18)21 iflJ?- <3<*°1) % -f-4-8- 711? (28)* %^JL o] 
^Tfl ^ 1=4 H a1 Alofl tj-^sj #-g- ^ofl #^%v ^ aj-aj.^ Ajofl a AH- 3 n o v *Rr ^^°fl^r. 

°le1t!- 71)^(28)1- «r€<r^ 3°1 aV^'SV^. 
^H 0 ! 9) 

£ 33€- £ ^ #*121 cfs. ajahi^ ^^f. q-Efiflji °ich o}7Hl °flA|s r fe- °fl 

EgiA «vaio| ojj^ S. 33<H1 '-t-El-Mlfe- ?2:fe °-^-§- *r°H -fr^M ^S. cWr^r ^f- ^^-(11)4 ^ZL 

-& AjAHloil flo^^, ^A>AJ £^}^o_S.A^ APC^(18)-t- Sj^rfe =4f «-S.>"i 2) ITO^(19)^T X 

^ Y ^2) ^°flAl H APC^(18)iLttS S^S|<H $}:□., ITO*Kl9)21 Jf-g-(34)£ APC^lS) 

21 SjI Sa^l". €■ -a^HSl 0)1^1^(34)^ 7fl7fl£l a A] £5 vfloflA] a r ^3(33)2l vfl^«HH APC^( 

18)21 21-% <3<*£.S. J13l ^a 0 v > a Efl^el ^Aj.o_ S ^a^s^cH ojc}.. 



AjAH]3 ^ SAls. *l~§-*rfe IT0^(19)21 oH^l^-(34)^ ^A]^ -fi-£*>fe 

# ^4 ^.oSAi 3V-§-t!-4. aJaHH] ^oIa^, APC^(18)<>1 H o r ^H(33)°11 tfl*H ^^ 7 > <HS-tfi}JL Sfl 
D. 3*1 ^5-^2} 5L7l7> »f|*l ^-§-(34)2) ^ °H°l*d, =L APC^(18)£- #^ °r^3(33)°1l 3*13 ^ 
*l*lfe al-sH, APC^(18)°f| X u oH l 3? Y^21 <# 'g-^o.S 3*1 <H5"^°1 lH)th ^-f°flS., # S>Af <^«21 

^2} 2)- # if- 3* <^«S1 Al-oHlAi 3. ^SJ.^ <H°H4*1 &.2.JH.S.. ^A> £Al A | Q ^ SA | A ] A>o]oflAl HA) 



(^^ ^121 AjAHl 1Q ) 



S. 34 ^ £ 35^ ^^121 £ AjA|^oj --ji^, a sl t }^2] a a) S e fcfl^ u}Ef 

tfloL 5Jcf. ol ?!{^ ^-^1^ <m?icfl £ 36<i M-Hl-^^ a>2l- *ol, Ai^l- ^ 58 cf. SE, ^^cfl, R(^^), G 

(^-4«), B(%^)21 3^^|oll 2l«flAi 1- igsl a AH- ^-fl- a^s}^, s£ 7 m €>q-o^ aA | ^s. 3^^ ^ 

°fl cfl-§-S>^ £E«H, 0 1»21 3.*] £17} Afl 7l) 3.o}^ %o]) 21811 s>i42l 3}-4i7} ^a^^c^. ^-^ SAll- 

Jfl- a^z)-^, Aj-7lt!: SW-21 SAl ce 7 > zLcflS. S>M-2l S^fcoJ Aj-tg-^q.. 

^. AjAloflo!) ttl-S. ^1^- «3jEl ti. ^^1-S.Ai 3 ^>^21 ^V°l TFT (Thin Film Transistor) ♦ <>l-§-t!: 

H. oflEJjA ^12) ^rA>^2^ ofl 3 ^6]^ ^ j7 ^f--§- 1C# ?1 * Aj-ofl 2) ^ ofl Aj^-Sj.^. ^VAl ^ C 0G(Ch 

ipOn Glass) u o v ^2l W*]**. 

S. 36°\}*\, ^l(401)fe 2fl^(405)»fl tHs-8- IC(404a, 404b)# aJ^-3>I», 5Et»- ^1S.a-]21 ^ ^o] 
S(25)# Jf->a*ia^ ^AJ^<^ o^c].. «Jj El-olE(25)^. ^4 «V^^2l ^ 1 71^" -n-^(402a)2l fil^ofl 

^ ^^(405)^- ^ 1 71^; -n-^(402a)4 2 7l« -B-^(402b)# Ht-21 ^^^-oflA^ JLS] ^-g-^ (403)°ll 

21S11A1 ^^sl-IL, St!-. £ 34°fl M-El-^^ ^-o], ^ 1 71* •a-^(402a)2 r ^ 2 7l« -R-^! (402b) A>oj 21 a 

>i vfl<H] ^^(456)# -g--y«-^.5.^ ^Aj^d-. 

S. 36<HlAi. ^1 1 7l#(402a)2l (403)<>ll S|«R>H t-*l*r 0 l^ Ml-f ^^<Hl^, ^21 £S ^ ^^-ol «g 

XX 51 <M YVll ^SflAi nflH?jA ^Aj-21 "HIS. ^Aj^cf. ^) 2 7l*(402b)2l "J #7$ (403) «KI 2lSflA-1 

1-al^o] ufl^f ^«<H]^, Jf(^) sflEj-l ^%Aj- ^^-o) ^a^j, ^ ^^a 6 v ^^.o] ^1 i 7l*(402a) #21 ^-^21 
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*fl 1 7l*(402a) -#21 §1->421 3*4: *fl 2 7l#(402b) ^3 ^sflA-j A}oHl ^«-°) 

SA| £HS. s§^«|-Il, IA| cso] ^^ 7 J17> ^-§-^(403)^ 2l*IH l-B^ol^r ^ "S^ M)<HW £H D fl 
esJ^ ^-#0.3. ufl1^.° 3.*] S*l <8«1 V7> ^€4. t'** IC(404a. 404b)fe- £S» ^*>ZL Slfe 

^§si Bfl^ *|oh s]«r «fl^ ^-i- 3-4*^ #°1 ^s^H, s*l v vflofl 1-2]- ^ a*l€3-. 



£. 34fe ^ ^*1(401)°M i^l "3^ V* 7^ *Rr ^Hr2} Sa] £1 # ^ Wfa] q-E^vflu 

3E«r. S. 35^ ZL S*l £s«] 3§^ q-E^^H ^c}. 5E, £ 34^r £ 35°lH2l 1-Ri ^ M^MIjI 



£. 34°1H, 1 7]# -fi-^(402a)£- -fi-el. ^<Hl *1 1 7l*(406a)# #^4- °1 *i] 1 7l#(4 

06a) SI ^2} ^ofi-tr, ^^ ±4^1 7l^S>fe ^B] u. dt^>S./i 2J TFT(407)7> ^*llL, Zl TFT(407) 
2} $H1 -6-7) ^«a^(408)<>l ^-S^M, n -B-71 ^"34(408)21 4)ofl ^^-(409)cl.^^=lJl. 5E#, ^ 3^-(4 
09)21 SHI all ^(4 11 aH ^^(41 la)°fl^r. *Q 1 7l# ^ (402a)4 *)1 2 7l# (402b)-§- 

71 Mflf e)*S ^Sl7> ^H^th z\] l 7l#(406a)2l 2)^ S^oflir Ja#3fr(457a)°l ^l 2l*fl 



S^t 3^(409)£ -B-71 ^^b]-(408) $H ^€ £^^-(i 8 ) 4, ZL 4H ^ ^3^^^(19)51 3* 

S)*W q^sM ac|-. £*1^(18)£:, oflStfl, -Sr **)1 £~§r *>fe ^^cfl. APC 

^•^•ofl S1«B^ ^^jgcf. Stb, ^ ^^^-^-(ig)^-, ^^cfl, ixoofl SlsflA-l ^^jgc). ^ ^3^-^(19)^- 
£^^(18)^.^51 ?J-H ( ZL ofl^l ^f^r (34)«>1 ^>A>aJ £^9l-(i8)^ S]^S] S]^±£. <S^€^. d l ^1^1 

^(34)^, £ 35-H1 M-El-tfl^ «>fil- ^-o], #*\s§ £^°]-(i8)£l ^^<S^ ^i^* nj-ej- ^^£l<H $1^. 



£ 34<H1 ^ 1 -B-^d (402a) <H1 cfl 1 ^*}^ ^1 2 7l^ -B-^(402b)€r "H-el. l"Hfl^^ -f-^l 2^lH ^] 

2 7l3&(406b)* °] ^ 2 7l^(406b)2l ^ # a^<Hl^, S^£S. ^sl J gB)(412)7> ' 

ZL ^E1(412) AHf ^l4-£^ d>>i3(415)7> ^^^cf. €^1(12) ^ °>^3(415)21 

ofl f-'g ^^-(413)°1 ^^SJuL. Stt, ZZ. ?i ^-(413)21 ^«fl afl^(4 1 lb) °1 3-^(413)£ ITO (Indium T 

in Oxide) SlsflA-1 ^ 2 7l*(406b)2l ^^ofl ^ ^i^l^. ^ 2 7] #(406b) 21 21*- a^oflfe 3g^" 

*(45.7b)ol fl«lf«1 21SBA-1 ^^cl-. 



^el ^El(412)^ R(2}^1). G(^). B(^^)21 3-@^2l C(a)<LM). M(°>^]e1-^), Y(%^1)21 3«^21 

^laM- S>uJ-21 «flAi LfloflA-1 nfle?J^ ^^S. afl^*}ji t pe^, ^ *S2l ^i^ol ^^2] Hfl<a, 

<m^nfl, i:S.el-ol a u))<g ufl<S, nj<gs. H||<f^ ^ ojcf. 7fl7fl2l ^i D 4^ 7H 7fl Xa) £E 

oil cfl-§-S><^ *>t+-4ij, €-<?l*>^ ( ^1 1 7l^-(406a) ^21 #± ^^-(409)21 7fl7llofl cfl^^s 3-^1}. ^7].® D > 
^3(415)fe &± ?l^-(409)ol ^^fl*W ^g^ofl cfl-g-SlH ^^^<H 



£ 34<H1^, 1 71* -R-^(402a)2l- ^ 2 7)# -R-^(402b) A>ol2l ^ ^ <Hii ^21 7j# a^ofl ^-AV^ 

7- ^^S) diSflolAi (414)<H1 21«flA^ %\^7\ -fi-^l^jl. ZL % ^ m<H| (456)^1 -g-<y ^cf. 
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TFT(407)fe- ^ 1 7)#(406a) ^€ 7fl°)H 3^(416)4, °1 *HS. 3^(416)21 #^*\ 1 7l#(40Ga)21 

*\<*o\} 7flo]e ^<gev(417)4, °1 7fl°lH ^^^(417)-§- a}oH ^<H ^HH #^-(416)21 #*|°fl W 

€ a J-£^l*(418)4. n ^£^1^(418)21 ® ^<H1 ^}^-( 4 19)# 7i*H ^ ^(421)2)-. £tb 

^(418)21 t^S^I 3^-(419)-i: 7i*H <§^ € cb)]o1 ^^-(422)*^^. 



S. 35°il M-^-vflfe u>$). ^ol t ^^-(416)^7 TllolS »\± «B (423) J^S.-^ ^^^jI Sl^. £th ^ £^-( 

421)£ ±± *\± «11^(424) ^Sli ?1H S "11^(423)^: *1 1 7l#(406a)21 7}3. ^^S. 

"S^sH f- #3.2.3. 4=r7fl at!-, i^i a1>i Hfl4i(424)£ TlHS. ^<S^( 4 17)( 

£ 34#2)# A>ol<H] =-o^ Tflole nflA} (423)4 a*>*>£^ *b2. ^2.3. "g^^H 7}3 **«LS.. f- #3-2.3. 



7flo)E «flAi(423)^- £ 362] ^-§- IC(404a, 404b)2] tj^ofl ^£H. ^M-SiS*! ^^4. 

ii HB*i(424)* ^f-g- IC(404a, 404b) 2) nfg-^°ll 3*fS|<H. <H|«tJ|, Alj:-*} .o^ ^tH}. 

SE#, SJ-i #^-(409)£r, £ 35-MI <4E]-m^ «>sq. ^-o], ^ S 2Wfe Tflole ull^ (42 3)4 i^i tt^ «fl^(424) 

ofl 21 *H t 1 *?^ 7.}z]-«§ ^ TFT (407) ^1 cfl-§-*Hr J?-*-§- <$<*~t g£.4 



5Bi ^^"(409)21 2]^<a^r ^ ^#^(19)2] 21^^-i- 4^ g^jL, n -g-^ ^VSl-# (19) 21 oflx] Jf. 
§-(34)°l Sl-A>7g £3^(18)2] SH*f±3. ^Q^. s£t>\\ ^, Sj-i #^-(409) A>o]^ £q ^3(41 

5)ofl S1«(|>H H|fl^|7l m-g-°i ofl^l -¥-S-(34)^- »^ °>^3(415)21 ifl#olj7 i^VAV^ £^B]-(18)21 SJ^ofl HflAl^i}. 
£ 341W, q ^13.(25)3^ ^-fofl^. =L «■ ofl*l ^(34)^- -f-^sM ^^(456)"fl 



£ 3521 7flole aflAi(423) ^ Tllole ^^-(416)^-, ofl^cfl, -g-ofl 21^>H 5Ett, £ 342] Tfl 

«>1S ^^^-(417)^:. °fl?icfl. ^Sl- ^el^(SlNX), avsj. ^els( Si 0X) 2l*flA-l 

St!-, ^£^^(418)^-, <^l^cfl, a -Si. ^el€-, CdSe -f-<i WQ.**. 3E«-. 3i^-(419)£. <^1^ 

cfl, a-Si ^S-ofl 21S1H ^^"(421) ^ H^I4 «a^^l £ 3521 uflAi(4 2 4) ^ £ 34^ 

:EiHl°! ^^-(422)^:, ofl?infl, e1e>^-, -f-el«3!, <£^v}>e f-ofl 218)|a1 ^^^^ 



£ 34<H1 M-Bl-vflfe -fi-71 ^<a^(408)^- £. 352] Tflole afl ^1(423), i^i ufl^( 42 4) ^ TFT (407) It gjl 

^1 1 7l^(406a) -8-21 3*ofl ^a^^oI ojcj-. c)-^, $.7] ^^^-(408)21 H5fl<?l ^^-(422)<>11 cfl-§-*>^ -¥"^-°fl^ ^ 

-f (426)«1 ^^S)J1, ©I ge|E *(426)2| S}-^ ?i^-(409)32)- TFT(407) 21 H5)1°J ^^"(422)21 

ol ol^o^i ojc^. 

^. Aj^l^i ^ ^^-(409)»il i^^(18)# £% v *>7fl S^i ^^-(409)ofl S^t! sH 

^ I^V^ £^^(18)-H1 Sialic **Mfl "r 5a^. °1 "A. M»« #^-sl7V 51^ ^^-<Hlfe, StA>Aj s.^el-(i8)21 
i£ T d°fl cl-^rH D]AfltV ^ ^/5E^r 7ll^^« ° s v ^ ^ ^<^. 



^. ^JaH121 ^ ^-^1(401)^ ol A o v 4 T^SM 5i7l tifl^-ofl, 21^-%^ «>l-§-SV^ ^> a^ll" *>fe ^-¥-«flfe. £ 
34^]a1 ^3. R3- «4^Mlfe B>2V *M. ^.^^12 71* -a-^J(402b) ^1(401)21 ufl-^-S 1-<H 1} 

21*f ^^(456)# ^^Sf^ Sl-i 3^(409)21 lft*H! £^^(18)ofl S^*>JL, Sfl £?i^-(18) ±5. tVA>5).^ 
cl-A) o»^(456) .2.3. t!-€, Sj-<>lS.(25)S-¥-Ei t^Tr %Sr o]**l-<H ^4 S^f ^-^^l^r, S}-^ 

a T ofl^ u}E}-u]]^ «Vfi}- ^-ol, «m e}ol E(25)S.^Bl2l %Sr A 1 71^(4063) 9i Sl-rfc ^^-(409)2) ^ ^#^(1 
9)21 ^1^) ^.^.(34)^. f.^^ «!1^(456)°.S. 
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«14 (456)4 43. 4 444 43°l] Sl«flAi a^s}^. n± 4^(409)4 44 44(413) x-V^l 47>4^r 44 

ofl sum s.*] £^.44 3- 444 *11444. SM- a4 4 4 ¥-4 3.4 44 4:= 3-¥-°H£. 44(456)4 msM 41 

4444 <4M^. H 44(456)°fl 44 «U4 *i|4 4 44(456)4 S)««4 a a] HEd}-!} gs^ji, ^ofl n}e). 

44 4°fl 44, £4 44 ^-o) SAl^cf. 



444 44. 4 44i 44-(409)4 434 ofl^l 44(34)°11 Sl«fl>H * 44 *844:&. 

4 4 -¥-4 <3 4-§- 4444 a All- 44284. 4 °fl4 44(34)4 445K4 nfl-g-ofl, S)-4i 44"(409)4 4A>4 

£.44(18)4 4«? 4^3(415)°!) <flsH 444-°-3. 44 4444 4444 ^-f°fl:E. zl flA] 43"44 ol)^^.(3 
4)21 4 o)tflol^ ( iaU>^ £^5]-(i8)o] 4^3(415) °ll 7>3)4fe- ^4^r 514. ZL 44. 41 1 44 44 (4 

02a)4 4 2 71* 44(402b)4 444 «4I4 3.44, 44 *1]2: 44 £*M 71444 44: ^i^(409)«HI 44 4 

5-^-01 ^svfe- ¥-4 a44 44 a4 am*m a4 g-^ofl *mj*k? 44 4*14 ^ 214. 



(444 4 2} 44^) 

44<4 4#4 43 444 4444 ^4£|fe- 444714 ajaHU- 1-<H 4^44. 

£37^- £ 4 , 3°fl 4€- 4447121 4 44<i4 £B^^S1 4^ ^4* 44MlaL 514. 47H1 444^ 4=i\fi 
344 (1100)^ 4JiH(1102)i- 444 4*114(1104)4, 43 X4 -R-4(no6).°-3. 4444 214. 4 43 a4 
44(ii06)£r, «fl^icfl, £ n°ll 44v« 44 44(90)4 4444 ^44 *r 514. 

444 43<H1 44,4 444 21 344(noo)<>lMfe, 444 SI .2.4 4*1-^.2.3.4. $]%o) -g-f -g.^ 4 44^4 
4444tt -SMI 44 44*8-23^, a a)s. °i*i^ ^ 214 44 214. 5Eth 4 4a>44 444 ^44fe f-'gtb ^ 
^ 441-421 <H14 -^-^ % ¥-4 ^ «.S.Ai 4-§-4^4 SR7l uflS-ofl, 4a>%4 ¥-4^ 4°H^"1 a4 #^2] ^4 
« ei^l44 ^44°1 a All- *v ^ 214. 

£ 38£ -g- 4* 44717121 4* 4aH14 ^cfl ^4711- 44M1J1 214. <^7H 44M1^ 444(1200) 

4^21 a4 »11- (1202) i|oH. =r4 : ?(i204). ^4^ (1206) 4 4^11 X4 -a-4(i208)4 4^4. 4 °-^4 a 
4 44(i208)£r, s nofl 444 ^4 44(90)1.4-8-4<»l ^-^4 *r 214. 4 ^ 444 (1200)<>114s, 

4a>^ aAi4 -¥-4^ a4 *}o]cix\ a a] ^-^21 ^4* «i^i44 #144 0 1 aAi* 4 ^ 214. " 

£ 39^ 4 4^^ 4* 4471712) £ 44 4aH4 cl4l3 ^4 ?1-o114 0 1j1, 444 44tHS.A-l oi-g.§>^ ^ 
44M1J1 214. .sl^ 4°fl4fe 44^121 44°fl 2l«fl4 444 444-b ^ «14<H. 444 ^4 7V°114(1300)^ 4 

A>^S1 CCD(Charge Coupled Device) ^"4 44 44 i^Hl 21sfl 44 444<H 44 43:4 ^944^ 4°1 

4. 

^144 7H14(1300)°1| ^^Aisi ^101^(1302)21 444^-, a4 44(1303)4 4^431. CCD<>11 214 
44 4A°J ^7144. aA^Rr 44 514214. 4 44°fl. ^ a 4 44(1303)4 44*111- a44fe 443 s. 
4 4444. H4 4^ (i303)^-, ^14cfl. S. 1 1 <H1 44\fi 44(90)4 oi^-s><^ ^ ^ 



44^(1302)21 44 4(£4<H1a^ 01^ 4)o))^, 44 ^]^4 CCD 44 5.44 44 44(i304)ol 4444 214. 
4^471- a4 44(1303)<H1 a44 =14*11 44 4444 44 4«-(i306)4 4 = 4. n A14-H1421 CCD21 4 
4 4317V 33. 71^(1308)21 Hlselofl 4444 44«i 4444. ittb, 4 444 4i4 7>°fl4(i300)<HlAife, jfloi 
^(1302)21 44<>J, 44 A 43. 4^ 44(1312)4. 444 4444 <U*af 44(1314)7V 4^44 214. n4n. 
£4°fl 44Mlfe- 44 44, 44^. ^3 4^ 44(l3i2)»fl^- ^^44 s.44 (1430)7V, SE4, 444 4444 °d 
44(i3i4)<Hlfe 4^^ ^44(H40)7> 44 4^-4 444 ^j4€4. 5E4. $3. 714(1308)4 ^£4011 44 
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3*Hr3H4-. ^^^l-y-7H4, fl££^^uf, ^a^H^lM-, sKh ^swq-, POS ^l^q-, 3*1 nfl^-i- ^nit!- 



*HW iAl «g-^o| ^£)*r 3-*} -§-*H Sl*}7} ^^Hr 3-§- *r 

(57) ^^£1 •?]-?■] 
1. 

*1 1 71^21- *\] 2 71^ /->oiofl q^^. uflxisH #*H1 5J<H^. 

^-7M1 1 71^-ofl ^€ <JUH3 £3^4. 

* Sr^SLSL ^1. 

^] 1 71^2)- 2 7|^ AVoH) Mxj-z. aH^lS^ ol^^)^ 6!)^ ^-A|ofl *lo]A-] t 
A o V 7l ^1 1 7l^ofl u}-?!^ SM^Sf, 

Sflxg. ^/.>^ ^-ofl ^l#5iii, £t> ofl^l -¥"S"°1 A o V 7l ^^-slfe ^-^si ^ ^#^4. 

-^7) ^1 1 7)#5M 2l#o.S.-?-El ^"71 %-§- 245}r 2:^ 

# ^ ^J* ^^^.S- 5lr.°^ ^1. 
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3l-¥-l- T^SRr 3-§- mi 2.3. *}±r ^-^i 
33^5. 

•^■71 ^ ^.2.3. 

*il 1 * SE^ *1 2 *«>fl 5i<H^, 

A o v 7l SMH§ ^Wlfe HJA>^ J*3 ^ 

3)^8" 7. 

*)) 1 %£*r*i| 2><H| SH-H. 

A o V 7l tU}^ ^71 -g-^ ^-i-^-^: ^ v 7l ^"SM- <?}7>*}7) ^ t> *1| 1 ^^M: ^*Rr ^°-3. 

«>fe ^ #*1. - 

* 7 % Vo fl 5fl<>H. 

^71 *1 1 cfl^sfo^ s$7\ A 2 71 «• ^-ofl ^^€1 ^ 2 #^4, ^1 A 1 #=$3\ ^"71 ^ 2 Jul*} <3^°fl 

=fl-S-*H °Ht« 2* ^8-2.3- sRr 

^71 *fl 1 nl)egJ>. ^VAloj on^ ^^|# ^*Hr ^E^olH ^ *}^9l ^ .2.3. ofl^ 

10. 
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11. 

X) 7 %H1 5tl<>H. 

A <M X) 1 ^^<H] cfl%»=5M ^-71 XI 2 7^ -tfofl ^aj^ ^| 2 ^^-4. <»7M 1 Bfl-tisl-, A o v 7) Xl 2 3 

^■ofl <a^s]^ Bfl^d# #JL, ^7] XI 1 ^4 av 7 ) ^ 2 ^^-Sl 5La} <g<*°l ^evofl ^^/.i SA| ^^o] ^squ, 
71 X| 1 SS^fe Hfl-a * A o v 7l XI 2 ^^-ofl "S^fe uflA}^- Aj-7| °] 52]^-<Hl €M|*M, ^7] afl^S] 

xi i x] 2 s«h*i. 

13. 

xi i * 2^ xi 2 %<hi sa°H. 

a 0 V71 ^ aV^bJ-^- ITO (Indium Tin Oxide)'?} 3* ^^^S «>fe q$ 
14. 

xi i 31 °H. 

-^71 XI 1 71^^] ^^S^fe A o V 7 ] ofl^) Sfl^ ^.^.©1 ^t}^ tb 71121 XA] £1 ^3} S\ 10~70%, «> 

30~50%<?1 =8"*1. 

15. 

XI 2 qM 5fl°W. 

^71 ^#51^ 4>-7l ofl^l Jf-*S1 sfl^ ^-g- 0 ] ^r*Rr £ 71121 SA] ^a)21 i 0 -70%. 4^. 

a)5}^ir 30~50%°J ^ £S *Rr ^3 #*1. 

^Jt 1 * 16. 

XI 1 7l*4 XI 2 7l# 4°H1 ^-fr ^WH °l-?-<H*l*r #*13 XI 2: D-^ofl o^o^Ai, 
XI 1 71 « W Sl-Ap^ JE?!4£ ^«Rr ¥34. 

<H14 ^*<>1 ^71 XI 1 71 3fr°)l JjL^ O] 3.^ AVSj.^.^ AJ-7] ^AJ Aj-ofl ^AJg].^. ^^2K 

%-§- 24«lfe -^71 XI 1 7l#2] Sl^^l aV^sl-^ 5!# sl-fe ^121 X12 'S-'S. 

17. 



- 36 - 



§ 71)^*1 ^2002-0065381 



^7l ^| 1 71* ^ofl «>*m-fr 334. 

«fl c o>- *W 4 £3 4-i- 3}^ *K? 4. 

# -5!# ^H! #*13 *J2 

18. 1 
^t 1 * 1 SEfe 2<H1 7l^€ ea^S ^1# *>tt 347171. 
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